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S U 41 11 A R Y 
OF CURRENT RESEARCHES RELATINQ TO 

Z O O L O G Y  A N D  B O T A N Y  
(principally Pivertehruta and Cryptagamia), 

MICROSCOPY, &c., 
INCLUDISG ORICISAL COMlIUNICATIONS FRO11 FELLOWS AND OTHERS? 

ZOOLOGY. 

of the Vertebrata. 
Primitive History of the Vertebrate Body.t-In his seventh 

essay Dr. A. Dohrn deals with the origin and differentiation of the 
hyoid and mandibular apparatus of Selachians, and in the eighth with 
the thyroids of Petromyzon, Amphioms, and the Tunicates. 

Dr. Dohrn criticizes very closely the speculations of a number of 
recent observers, and expresses his own conviction that it is necessary 
to bring morphological studies into the closest connection with phy- 
siological and biological investigations ; it  was for this purpose that 
he built the Naples Aquarium, and he hopes to advance it by 
adding a physiological laboratory. Morphology, in his view, has 
become too one-sided, and too much restricted to one line of investign- 
tion. 

Formative Force of Organisms.$-Dr. C. S. Minot thinks that 
the conception that the forces of the ovum are so disposed that evolu- 
tion of the adult organism is the mechanical result of the predeter- 
mined interplay of those forces, is an inadequate explanation, and that 
i t  must be supplemented, if not replaced, by another : ‘‘ the formative 
force is  a generally diffused tendency, so that all parts inherently 
tend to complete, by their own growth rind modification, the whole 
organism” ; evidence as to this may be arranged under three heads. 

1. Reggefieratiolz. This is a process which is co-extensive with life, 
but varies greatly in different species ; from this it follows that each 
individual has a scheme or plan of its organization to which it strivcs 
to conform. “Tho act of regeneration of lost parts strikes the imagin- 
ation almost as an intelligent pursuit by the tissues of an ideal pur- 

* The Socieiy arc not intended to bc denoted by tho editorial “ we,”and they 
do not hold tlioiriselvcs responsible for the views of the authors of the papers 
noted, or for any claim to novelty or otherwise made by them. The object of 
this part of the Journal is to present a sinnmary of tho papers as acttsnlli/ piibltshed, 
; u d  to describe and illustrate Instruments, Apparatus, &c., which me eitlicr new 
or 11avc not booii previously desciibed in this country. 

A. GENERAL, including Embryology and Histology 

t B I T .  Zoo1 Stat. Ntapcl, vi. (1885) pp. 1-92 (8 pls.). 
Seicnce, V I  (1885) pp. 4 6 
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pose.” The author then refers to thc recently published observations 
of Nussbaum and Gruber, to which reference has already been made 
in this Journal.* 

The evidence on this head is to be 
judged under the considerations that instances are by no means un- 
usual, and that the agreement with the normal structure is not uni- 
form. 

3. Asexuul reproduction. There may be fission or gemmation, or, 
as an extreme, multiplication by means of pseudova. 

‘‘ The evidence forces us to the conclusion that the formative 
force or cause is not merely the original disposition of the forces and 
substance of the ovum, but that to each portion of the organism is 
given (1) the pattern of the whole organism ; (2) the partial or com- 
plete power to reproduce the pattern.” I n  other words, the formative 
force is a diffised tendency, and the very vagueness of the expression 
is useful as emphasizing our ignorance of its real nature. 

Dr. Minot insists on our total or comparative ignorance of the 
fundamental properties of life, the assertions concerning which are, 
for the most part, entirely worthless. 

Tail of Human Embryo.7-Prof. H. F o l  discusses the question 
whether the human embryo ever presents at the posterior extremity 
of its body anything which merits the name of tail. It is necessary at 
the outset to distinguish teratological cases from the more important 
phenomena of normal embryogeny, and to agree as to the meaning of 
the word tail. Is this term applicable to every conical or cylindro- 
conical appendage at the posterior extremity of the back, whatever 
may be the tissues of which it is composed, or shouId it be reserved 
for an organ containing a prolongation of the vertebral column? 
This latter definition seems to preponderate. An appendage devoid 
of vertebrle is not a true tail in the anatomical sense of the term, 
but merely a simple caudal prolongation. 

As regards young embryos, an understanding is not possibie if we 
do not first determine the point where the caudal vertebrae begin. 
Shall we fix the l imit  at the point where the tail branches off from 
the body? Or 
must we give the name caudal to all the vertebrae situate behind the 
sacrum ? This lnst-mentioned view has prevailcd in comparative 
anatomy, and from this point of view we may say that the adult man 
possesses a tail, since he presents four or five coccygeal vertebrae, 
situate beyond the sacrum. The minimum in this respect is reached 
by the chimpanzee, which has only two or three coccygeal vertebrae. 
This ape is consequently, whcn mature, further from possessing an 
externally visible tail than is the normal human adult-a fact not 
without significance. 

If  we apply thc name of tail to thc portion of the vertebral 
column which is situate outside the trunk of thc body, it must be 
admitted that from the age of three wecks to that of two months and 

* Scc this Journal, n&, p. 472. 
t Conqitcs Rendus, c. (1885) lip. 1160-72. 

2. Duplication of parts. 

Or are we to be guided by the position of the anus? 
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upwards the human embryo is endowed with this organ, for at this 
epoch the coccygeal vertebra occupy the axis of a cylindro-conical 
appendage, which is very apparent, and which issues from the pos- 
terior extremity of the trunk. If with His we take the position of 
the anus for a guide, the tail will be shorter, but is  still very 
conspicuous, especially at the age of five to six weeks. 

But it is generally admitted as absolutely demonstrated that this 
caudal appendage of the human embryo never contains any other 
vertebra than those found in the coccyx of the adult. Ecker, who 
gives, in full conviction, the name of tail to the posterior extremity 
of the human embryo, has declared that he has never met with any 
supernumerary vertebra. This author has even studied the well- 
developed tail of a human embryo 9 mm. in length, and he describes 
and figures all the terminal part as consisting of an amorphous blas- 
teme. His, however, detects here a prolongation of the dorsal cord 
and of the spinal marrow, but no segmentation. Both these autho- 
rities admit that beyond the thirty-third or thirty-fourth vertebrae 
there is  no further portion of the skeleton. 

On this point the researches of Prof. Fol have led him to a result 
diametrically opposite to that of his predecessors. The error of His 
is due to the circumstance that the oldest embryos which he has 
examined, 'chose of 7 mm., have exactly thirty-four myomeres, that is  
to say, thirty-three vertebra; and he admits, without any further 
proof, that this was their ultimate condition. 

Prof. Fol gives a summary of his anatomical study of a human 
embryo of 5 . 6  mm., i. e. of twenty-five days old. This embryo has as 
yet only thirty-three somites, representing thirty-two vertebra. There 
is, therefore, an increase in number in the fourth week. This fact 
led Prof. Fol to examine if the number did not go on increasing 
during the fifth week, and his expectation was not disappointed. The 
human embryo of from 9 to 10 mm., the age when the tail attains its 
greatest prominence, possesses a greater number of vertebw than the 
adult. 

Two embryos of the finest appearance, and perfectly fresh when sent 
to  the author, were first photographed and then cut into sections. The 
series of sections are irreproachable, and one of the two, comprising 
320 sections, has been most carefully drawn in the camera lucido in 
its entirety. On comparing these 320 figures it is easy to count, 
without any chance of error-(1) the rachidian ganglia; (2) the 
myomeres; (3) the nascent cartilages of the bodies of the vertebrae. 
These three enumerations check and confirm each other, since they 
all three give the same result ; the human embryo of 8 rnm. has thirty- 
eight vertebrz. 

This result is further confirmed by an examination of the photo- 
graphs of the recent parts, since we readily distinguish thirty-five 
myomeres, and besides a region occupying the external fourth part of 
the tail where the demarcations are no longer visible through the 
skin. But the sections show us that in this last quarter, contrary to 
the opinion of Ecker and His, the mesoderm is most distinctly divided 
into a double range of somites extending to the very tip of the tail, 



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 783 

presenting dimensions regularly decreasing to the thirty-eighth 
somite, which measures merely 37 p in diameter. This fact is not 
teratological, but is fully confirmed by various other embryos, all 
perfectly normal, but slightly differing in age. 

With the exception of the last two, all the caudal vertebra: have a 
blasteme of cartilaginous substance, similar, except in size, to that of 
every other vertebra of the series. The last two are only indicated 
by myomeres, perfectly distinct from the rest. The extremity of the 
tail is formed by the termination of the medullary tube, covered 
merely by the skin. The dorsal cord extends, therefore, quite close 
to this extremity. 

The last caudal vertebra: have but a very ephemeral existence. 
Already in embryos of 12 mm., that is to say, of six weeks, the 
thirty-eighth, thirty-seventh, and thirty-sixth vertebra: are blended 
together into a single mass, and the thirty-fifth itself has no longer 
very distinct limits. An embryo of 19  mm. has merely thirty-four 
vertebra:, the thirty-fourth resulting from the fusion of the four last. 
At  this moment the tail altogether is already much less prominent. 

I t  results from these facts that the human embryo during the fifth 
and sixth week of its development is furnished with an incontestable 
tail, regularly conical, elongated, and deserving the name in all 
respects. I t  is deprived of all physiological utility, and must rank 
among the rudimentary organs.* 

Nature of the Placental Neoformation and rthe Unity of Com- 
position of the P1acenta.t-M. Laulanie discusses the two types of 
placenta and Ercolani's attempt to reduce these two types to one-the 
multiple-on account of a constant secretory epithelium. He con- 
cludes that in all cases the maternal neoformation of the placenta is 
the result of a conjunctivo-vascular process, and that the maternal 
surfaces are invariably destitute of the secretory epithelium which 
Ercolani has attributed to them. 

Foetus of Gibbon and its Placenta.1-M. J. Deniker describes 
the fatus  of a species of gibbon (either Hilobates lar Saint-Hil. or 
H. agilis F. Cuv.) and its placenta, and points out that the placenta of 
the anthropoid apes is single, the double placenta being only met 
with in these animals by way of exception, 8s in the human race and 
in certain genera of monkeys, e. g. Hapale. 

Spermatogenesis in the Rat.$-Nr. H. H. Brown finds that the 
rat is an advantageous animal for the study of spermatogenesis, owing 
to the large size of its spermatozoa. 

The research was conducted by means of sections and by teasing ; 
the history of the nuclei was made out with sections prepared by the 
paraffin-shellac method and by staining with hrematoxylin ; sections 
stained in chloride of gold solution showed particularly the proto- 
plasmic structures and the outlines of the cells, while the nuclei, 

* See Journ. of Sci., vii. (1885) pp. 416-9. 
t Comptes Rendus, c. (1885) pp. 651-3. 
+, Ibid., pp. 654-6. 
5 Quart. Journ. Rficr. Sci., xxv. (1885) pp. 343-6'3 (2 pls.). 
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being unstained, appeared likc vacuoles. Osmic acid and teasing 
rcvealcd the development of the spermatozoa. 

With regard to the nomenclature, Mr. Brown has, a t  the suggestion 
of Prof. Lankester, avoided the use of such terms as spermatoblast, 
and has substituted simple descriptive expressions. In  the tubule 
four layers of seminal elements are to be distinguished ; the most ex- 
tcrnal consists of cells, the nuclei of which are all in the resting con- 
dition ; of these nuclei there are three kinds, some belong to supporting, 
some to growing, and some to spore-cells. In the second layer the 
cells are large, and the nuclei all in a kinetic condition ; those of the 
third layer are young spermatozoa ; and those of the fourth, spermatozoa 
just ready to lcave the tubule. 

The author describes the origin of the growing cells of the outer 
layer from spore-cells, n-hich divide in the first instance by a process 
of budding, and subsequently the resulting cells undergo karyokinesis j 
the only writer who has given a somewliat similar account is Mr. A. B. 
Lee, who has studied the spermatogenesis of Appendicularia j the ex- 
planation which he gives is regarded by Mr. Brown as accounting 
very well for the process he has observed. The suggestion is that 
the complex method of division by karyokinesis “is intended to 
serve for the accurate division of the nucleus between the resulting 
cells ” ; the result of budding is to produce dissimilar cells, that of 
karyokinesis is the production of growing cells precisely alike, which 
again give origin to young spermatozoa which are again all alike. 

The author agrees with Swaen and Masquelin that, in the dog-fish 
the spcrmatozoa are derived from primitive male ova, while the sup- 
porting cells are derived from follicular cells, and he thinks i t  probable 
that the same is the case with Mammals. 

Hatching of Birds’ Eggs after Lesion of the Shell.*-Dr. L. 
Gerlach has made experiments to show that the admission of a 
diminished quantity of air to the blastoderm of the hen’s egg, during 
hatching, causes dwarfing of the embryo. He then tried whether an 
increase in the size of the embryo could be obtained by increasing the 
amount of air. 

I n  order to admit more air a part of tho shell was scraped quite 
thin. When this was done successfully (which rarely happened) and 
tho eggs were put in the incubator, no great increase of size was 
apparent for the first two or three days, but after that there was a 
remarkable increase in the rate of development. For example, an 
embryo after 40 hours’ incubation presented an appearance which is 
generally only visible at the end of the third or in the course of the 
fourth day. 

A second method of admitting more air was to remove whole 
pieces of the shell, great care being taken so as not to injure the shell 
membrane or blastoderm. 

The fracture must be at some distance from the blastoderm so 
that the dcsiccation which ensucs on this removal of the outer cover- 
ing shall not extcnd to the embryo. These precautions being observed 

* SB. Physika1.-bled. SOC. Erlilngen, 1884, p. 129, 
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and the broken part turned downwards, the embryo proceeded to 
develope itself normally, and at the same accelerated rate as after the 
scraping of the shell. 

Dr. Gerlach gives directions for carrying out these experiments, 
and describes a process by which the development can be watched 
without injury to the egg, by substituting a piece of glass for a piece 
of egg-ahell. 

The above experiments completely disprove the widely spread 
opinion that those eggs, of which the shells are broken, cannot produce 
an embryo. 

Early Development of Rana temporaria.*- Mr. W. Baldwin 
Spencer first discusses the fate of the blastopore, and comes to the 
conclusion that, in Rana, as in Triton, it is transformed into the per- 
manent anus; between the two, however, there is this important 
difference that the latter shows no connection between the neural and 
alimentary canals ; i t  is difficult to determine whether this connection 
in Rana should be called a “ neurenteric canal ” ; it  cannot be so if 
we limit  that term to its original significance in connection with the 
inclosure of the blastopore, and when that orifice forms itself a means 
of communication between the alimentary and neural canals. ‘‘ Per- 
haps, however, the term ‘ neurenteric canal ’ may be applied to all 
structures which allow of communication between the two canala, and 
which itself, in subsequent development, closes up and disappears ; 
using the term in this sense, one is clearly present and well-developed 
in Rana.” 

The author, secondly, discusses some points connected with the 
early development of the cranial nerves. Before the closure of the 
neural canal no development of nerves can be perceived; in other 
words, the neural ridge of the chick and of the elasmobranch appears 
to be absent. The first appearance of the nerves is not in the form of 
a direct outgrowth from the substance of the canal, but along certain 
lines the cells of the nervoua layer proliferate, and from these pro- 
liferations the rudiments of the cranial nerves appear. The ganglia 
are found t o  arise along the level of tlie lateral line continued on to 
the head; this curious mode of origin leads to the view that they 
arise primitively as ganglia of the sense-organs of the lateral line of 
the head; in other words, their present position and nature is not 
primitive, but secondary. 

The mode of proliferation of nerves in Rnna reminds the author 
of the mode of origin of the lateral and pedal nerve-cords in the 
Chitons, as recently described by Kowalevfiky, and he thinks that the 
embryonic neural sheath may be found to represent a more ancestral 
condition than that which obtains in elasmobranchs and birds, re- 
sembling as it does the arrangements seen in some invertebrates. 

Development of Motella mustela.7-Mr. G. Brook has inveati- 
gatcd the development of this fish with the following results. 

The eggs are pelagic with a large oil-globule to keep them floating. 

* Quart. Journ. Micr. Sci.-Suppl., 1885, pp. 123-37 (1 pl.). 
f Journ. Linn. SOC. Lond.-Zool., xviii. (1885) pp. 298-307 (3 pls.). 
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The hypoblast appears to originate as in Trachinus; the cells of 
the perihlast are pushed under the germinal disk until they cover 
the whole floor of the segmentation-cavity ; cells absorbed from this 
layer and free cells from the yolk contribute largely to form, if they 
do not entirely form, the invaginated layer. Hupffer’s vesicle does 
not appear until after the closure of the blastopore, and consists of a 
solid mass of rounded cells. Early on the fourth day the oil-globule 
was found to have an investing membrane binding it to the yolk; 
this probably consists of hypoblast. As is usual with pelagic fish 
eggs the circulation does not commence until some days after hatch- 
ing ; like other fish whose ova are pelagic Motella spends a long time 
(six days) within the ovum; the author emphasizes this point by 
giving a list of the principal species of fish with pelagic ova and the 
date at which they have been observed to leave the egg. 

Development of the Salmon.*-Mr. J. A. Ryder describes certain 
features of the development of the land-locked salmon (Salrno salar 
var. sebago) viz. the arrangement of the blood-vascular system a t  the 
time of hatching ; some of the impairments which this system suffers 
when the young fishes are under the care of the fish-culturist ; and 
the development of the fins. 

Spawning of the C0d.t-The observations made by Prof. Cossar 
Ewart and Mr. G. Brook justify the conclusion of Sars that the spawn 
’is shed while the fishes are swimming about freely in the water, and 
that the eggs are fertilized at, or as they rise to the surface, this 
being facilitated by the position of the micropyle, which is always 
found in the lower hemisphere of pelagic fish ova. The eggs and 
milt are of less specific gravity than the sea-water, and consequently 
float. 

For some time before the first eggs reach maturity, and during the 
early part of the spawning period, the fish not only refuse food, hut 
give up their regular movements around the tank and swim about in 
small groups or rest together at the bottom, swimming and resting 
alternately. The activity of the males was specially evident at dusk 
and in the early morning, and it was apparently during these periods 
of activity that the eggs were shed and fertilized. The males swim 
indiscriminately among the females, sometimes over, sometimes under 
them, fertilizing the water through which the shed eggs are slowly 
rising to the surface. Eggs were pressed from a ripe female and 
fertilized artificially. The females, like the Salmonids, are capable 
of withholding the flow of ripe eggs to a certain extent. A limited 
number only are ripe at one time, and if the unripe he forced out 
they sink to the bottom and are incapable of being fertilized. 
Whether fertilized or not the ripe eggs float immediately after ex- 
trusion; but in the latter case they die and sink to the bottom in 
twelve to fourteen hours. 

I n  perfectly still water the eggs float in a dense mass; when 

* Proc. U.S. Nst. Musei~m, viii. (1885) pp. 156-62 (1 pl.). 
t Aim. 1lc.pt. Fislrcry Board for Srotlai~d. 1884. See Nature,’ xxxii (1885) 

1’. 2x2. 
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carried along by a strong current they become suspended at various 
depths, but none that are living lie at the bottom. The eggs rise 
very slowly; in one case noted it took an egg four minutes to rise 
through 14 in. of water. During the spawning process the water in 
the tank became slightly clouded by the spermatozoa which were 
spread through it. The milt is, however, shed in such a thin stream 
under natural conditions that it is difficult to detect it. 

Development of Vascular Glands.* - M. Retterer finds that 
vascular glands in birds and mammals are formed by two tissues 
which are different in origin; one is mesodermic and forms the 
vascular framework, the other is ectodermic or endodermic in origin, 
and is formed of epithelial elements. The bursa fabricii becomes 
atrophied in the adult bird, the embryonic lamellar tissue being con- 
verted into bundles of dense cellular tissue, while the epithelial 
elements are compressed and disappear. Amygdaloid lymphatic 
glands of mammals pass, in the adult, through altogether analogous 
phases, or in other words, diminish in size and number. 

Simplified View of Histology of Striped Muscle-fibre.?-Mr. B. 
Melland finds an intracellular network in the striped muscle-fibre of 
Dytiscus, the bee, frog, lobster, crayfish, and rat ; this may be most 
clearly demonstrafed by gold staining; it alone is stained by the 
reduced gold and is thus easily visible. Network partitions cross the 
fibre transversely, and more or less separate the muscle-fibre into 
compartments ; down each compartment, and joining the dots at the 
intersections of the fibres of the transverse network there runs a series 
of fine rods. This network consists of an isotropous material, and is 
more highly refractive than the rest of the muscle-substance, which is 
anisotropous. The author thinks that the knowledge of this network 
will explain the transverse striation and other complicated phenomena 
presented by the musclc-fibre, while it brings into harmony many of 
the conflicting statements of the histologists. 

Atlas of Practical Elementary Biology.$-Mr. G. B. Howes 
has published an atlas of practical elementary biology, which ought 
to be very useful, especially to those students who are working with- 
out the aid of a teacher. The first seven plates deal with the frog, 
including its histology and development ; the next three plates deal 
with the crayfish; plates 11 and 12 with the earthworm; the snail 
and the mussel have two plates apiece, and Hydra has one. Plate 18 
is devoted to the ‘‘ unicellular organisms ”- Vorticelln, Ameba, Pro- 
tococczcs, the ycast-plant, and the Bactcria. Plate 19 is devoted to the 
Fungi, and plate 20 to the stoneworts ; the fern and the flowering 
plant take us to the last o r  24th plate. The appendix will be of use 
to the beginner, and the bibliography wi l l  show him how toextend 
his studies. There is a short preface by Prof. Huxley. 

* Cornptes Rendus, 0. (1885) pp. 1596-9. + Quart. Jouin. Micr. Sc i ,  xxv. (1885) pp. 371-90 (1 pl.). 
1 Howes, G.  I%., ‘An Atlas of l’ractical Elementary Biology,’ 22 pls. 4t0, 

Lonllon, 1885. 
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B. INVERTEBRATA. 

Marine Larvze and their Relation to Adults." - Dr. H. W. 
Conn finds that the simplest known larva is the pilidium of the 
Ncmertincs, and it seems also to be the most primitive, for i t  is little 
more than a gastrula; it has, however, one cilium or a tuft of cilia a t  the 
end of the body opposite to the blastopore ; these are not locomotor 
organs, but are carried stiffly, and seem to be sensory. Around the 
border of the bill of the larva there is, further, a special band of 
cilia, which is locomotor in function; both these sets of cilia are 
accompanied by an ectodermal thickening. Although a uniform tuft 
of cilia cannot be regarded as having any phylogenetic meaning, we 
may surely come to some conclusions from tracts of cilia ; the bands 
just mentioned seem to the author to indicate " that even in our early 
pilidium larva as well as in all other larve where this tract is repre- 
sented, there is present a certain tract of ectodermal tissue which has 
acquired a function difleerent from that of the rest of the ectoderm, a 
tract which may give rise to cilia, or sensory organs, or tentacles. 

Dr. Conn insists that the true teaching of embryology will come 
from the union of egg embryology and larval history; when they 
come into conflict each case must be examined by itself; there is no 
general rule. 

Thc study of the development of Thalassema and Serpula has 
led to the following conclusion ; " all larve which possess in their 
gastrula stage a circumhiastoporal ring must, upon the subsequent 
completion of the alimentary canal, have both mouth and anus on 
the same side of this ring"; the ring will subsequently become 
prsoral in position. 

When elongation takes place the preoral lobe may be affected, or 
thc oral lobe elongates to form the body, and the prsoral remains 
relatively very small ; the former obtains in the Ccelenterata, Polyzoa, 
and Brachiopoda ; the latter in Annelids and Molluscs, and probably 
also in Sipunculids and Planarians. After a short account of the 
l a w s  of these forms, Dr. Conn comes to the Echinodermata, with 
which he unhesitatingly associates the Tornaria-larva of Balanoglossus. 

Here we have to do with very distinct but also very highly modified 
larval forms ; there is nothing which is exactly a pilidium, but in 
the corresponding stage we find a typical gastrula with a bunch of 
long cilia a t  the aboral end; there is  no circumblastoporal ciliated 
ring, and Gegenbaur " has gone beyond legitimate conclusions" in 
homologizing their ciliated bands with those of a similar name in the 
trochosphere. The author, in opposition to F. M. Balfour, thinks 
the Echinoderm larva is later and not earlier than the pilidium, and 
gives his reasons for this view. 

We may, then, conclude that all animals which possess free larval 
forms other than Arthropods, sponges, or parasitic forms, can be 
related to each through a form which is essentially a pilidiuni ; the 

* Stnd. Biol. Lab. Juhns-Hopliins Univ., iii. (1885) pp. 1G5-92 (2 pls.). 
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three groups contain (1) the Ccelenterata with undifferentiated blasto- 
pore, the Polyzoa with the blastopore differentiated into mouth and 
anus, and the Brachiopoda derived from a modified Polyzoon ; 
(2) in Annelids and Molluscs the circumblastoporal ring is some- 
times indicated by tentacles ; in Nemerteans, Balanoglossus, and 
Echinoderms the larva are more highly modified. 

Cardiac Rhythm of Invertebrates.*-BIr. W. B. Ransom thus 
sums up the chief results of his investigations on this subject. 

In  the hearts of the Cephalopoda and Gasteropoda which he 
examined, as well as in those of the Tunicata, the muscular fibres are 
transversely striated. 

This transverse striation has been noticed by other observers in 
Lamellibranchiata aud in other Gasteropoda, and may probably be 
considered as the general rule in Mollusca. (It is interesting to 
notice that in this group striation appears to begin in the heart, a 
non-voluntary muscle ; as the other cases of its occurrence-muscles 
of the buccal mass, retractor oculi, shell muscle of Lamellibranchiata 
-do not appear to be so numerous or so constant.) 

In  no molluscan or tunicate heart examined are ganglion cells to 
be found. These are, however, occasionally simulated by plasma- 
cells. 

In  Octopus a system of nerves and ganglia supplies the heart, 
connecting it with the respiratory centre, and forming a co-ordinating 
mechanism between the systemic and branchial hearts. 

In  all the animals examined the cardiac muscle has the power of 
rhythmical contraction independently of nerve-structures. 

In  Mollusca, the dependence of the ventricle on the auricle is far 
less close than is the case in Vertebrata. The two organs are 
physiologically isolated. 

The chief requisite for a regular rhythm is not the connection of 
ventricle and auricle, but a sufficient internal tension. 

The two visceral nerves vc vagi ”) supplying the heart of Octopus, 
act as inhibitory nerves on the ventricle and auricle; and a single 
nerve with a similar function supplies the heart of Helix. 

In  Aplysia a nerve was traceable to the region of the auricle, but 
its function was not ascertained. 

In  Pterotrachea no nerves could be found in the heart, and no 
inhibition could be caused. 

The fibres of the inhibitory nerve in Octopus and Helix appear to 
be uniform in function, i. e. not divisible into an accelerating and an 
inhibiting set. 

The action of these fibres appears to consist in changing the 
molecular processes resulting in rhythmical contraction into others 
which prevent at the moment such contraction, but which result in 
increased irritability and power of rhythmical contraction. This 
action may be roughly expressed by saying that the nerve diverts the 
muscle from expenditure to accumulation of contractile material. 

Inhibition of a heart by direct stimulation with a weak interrupted 

The same was true for Tunicata. 

’ 

* Journ. of Physiol., Y. (1885) pp. 261-341 (4 pk.), 
Ser. ~.--VOI..  V. 3 F 
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current is in all probability only causcd by excitation of inhibitory 
nerve-fibres scattered through the muscles of the heart. 

Where such nerves are absent, acceleration is the only result of 
stimulation with the interrupted current. 

The only action of single induction shocks on the muscle is to 
excite the contraction. When of sufficient strength they act thus 
during both systole and diastole ; but when just below that strength 
they are ineffective during systole. 

This is due to the excitability of the heart-muscle undergoing 
periodic changes, being least during systole and greatest in complete 
diastole. 

When a natural contraction of the heart has been artificially in- 
creased or prolonged, the succeeding diastole is also prolonged ; there 
is a compensatory rest. 

A rapid succession of strong induction shocks may cause a tetanic 
contraction of the heart. 

The strong constant current may call forth a rhythm during its 
passage through a resting ventricle, the beats proceeding from the 
cathode. 

When the current is weak, a making beat occurs a t  the cathode 
and a breaking beat at the anode. 

Inhibition of the beating ventricle may be caused by the constant 
curreut in two ways :- 

(1) By depression of muscular activity at the anode. 
This is most effective when the anode is on that part of the 

ventricle whence contractions normally proceed, viz. the auricular 
end. 

(2) By stimulation of an inhibitory nerve at the cathode. 
I n  the case of the snail, the current has been found to act also in 

this way when applied high up on the trunk of the visceral nerve. 
Atropin and muscarin have no visible effect on the inhibitory 

nerves of Mollusca, and appear to be exclusively muscle-poisons. 
Curari destroys the power of the nerves, but in large doses seems 

to have a further exciting effect on the muscle. 
The mode of action of the inhibitory nerve of Octopus and Helix, 

if the view here formed of it at all approaches the truth, is in the 
prescnt state of our knowledge unique in the animal kingdom. 

Not only in Mnmmalia and Reptilia, but even in Amphibia, the 
heart has been shown to possess two sets of nerve-fibres-accelerators 
and inhibitors. Whether this differentiation is primitive, or whether 
it was preceded by a state in which all the fibres were alike in func- 
tion, we do not know. Nor can we solve this question, nor the 
further one as to how fibres primitively alike may have become thus 
differentiated, until we find not only animals possessing the simpler 
arrangement but also those within the borderland between the two. 
The apparent uniformity of function in Cephalopoda and Pulmonata 
undoubtedly points to the single nerve-supply as being more an- 
cestrai ; but the question is probably not onc which can be settled by 
considering the heart alone. 

A complete solution wi l l  entail a comparative study through the 
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higher Invertebrata (Arthropoda, Mollusca) and the lower Vertebrata 
(Pisces, Cyclostomata), not only of cardiac but of vasomotor and 
secretory nerves and of nerves affecting the respiratory and other 
nervous centres. 

The respiratory centre of the Octopus seems already to offer a 
most interesting field for research. 

In the meantime it is probable that investigations into the in- 
fluence on the metabolism of cardiac muscle exercised by vagus 
(inhibitor) and sympathetic nerve (accelerator) respectively would 
produce results of the greatest interest. If  it  could be shown that 
the true vagus fibres of a tortoise or 8 frog in any way tended to 
increase conductive metabolism, while tho sympathetic favoured the 
destructive processes, a step would already be taken in harmonizing 
the phenomena presented by Mollusca and Vertebrata and in forming 
a general interpretation applicable to all. 

Physiology of the Unstriated Muscles of Invertebrata.*-From 
a study of the unstriated muscles of Invertebrata, M. H. de Varigny 
concludes that no essential differenoe exists between the physiology of 
the unstriated and the striated muscles. The unstriated muscles under 
certain conditions even surpass the striated ones from a physiological 
point of view. I n  the Invertebrata their rble is an important one, for 
whilst remaining the active agents of the movements for nutrition, 
they become the agents of voluntary movements and in contact with 
the nerves of voluntary motion derive such an energy and acquire so 
perfect a physiological development, that they occupy in the functional 
hierarchy a superior rank to that of certain striated muscles ; whilst 
the striated muscle is the most perfect and most developed contractile 
agent and the one whose evolution is most advanced. 

There is no ground for dividing the physiology of muscles into 
two classes, the differences existing in certain points are not essential, 
but of a secondary order only. 

Temperature Maxima for Marine Anima1s.t - Dr. J. Frenzel 
commenced his observations on the influence of heat on marine 
animals at a temperature of 40" C. ; this was supported by a HoIo- 
thurian for two hours: a Diopatra died in about five minutes; a 
large Pleurobranchaea meckelii exhibited at first lively movements, 
but after five minutes became torpid, but was not killed. Four 
minutes were enough for a Scyllarus. AS the Holothurian was the 
largest of the animals experimented on, the author points out that 
although the chief reason for its power of resistance might be sought 
for in its size, yet the others were conquered too rapidly. We can 
only say that the Holothurian is capable of resisting heat. 

I n  a second series of experiments he started at 30' C., and found 
that Antedon began to break up in two seconds ; Diopatra survived 
for eighteen hours, but Terebella was more sensitive, showing the 
effect of heat at 25" C.  Aplysia can live at 26", Murex bore 30° C. 

* Comptes Rendus, c. (1885) pp. 656-8. 
t Srch. f. Geaammt. Physiol. (Pfliigcr), xxxvi. (1885) pp, 458-66. 
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for a long time, and Pecten showed some resistance. Scyllarus could 
bear 25", but died slowly at 26", and more quickly at 27" ; Pakernon 
died at 26", Hippocampus bore 27' well, and lived for an hour at 30'. 
Other series of observations were made on the effects of increasing 
the temperature to which the animal was subjected. 

Many marine animals were found to bear high degrees of tem- 
perature for an astonishingly long time, as Actiniz, Murex, Tethys and 
Aplysia. But it is not yet certain what heat they can permanently 
bear. It is also important to discover how winter animals comport 
themselves towards increase of temperature, and especially animals 
such as the Heteropoda and Phronima, which are quite wanting in 
the summer; from what we know we must suppose that at the 
beginning of summer, when the temperature o f  the sea becomes 
raised, they make their way to greater depths, where the heat is 
less. 

Mollusca. 
l id -gut  Gland (Liver) of the Molluscs.*-Dr. J. Frenzel, who 

has already studied the mid-gut gland or so-called '' liver " of the 
Crustacea, now gives an account of his observations on the similarly 
named organ in the Mollusca. The description of the glandular 
epithelium commences with au account of the granular cells, which 
are only completely wanting in the Cephalopoda j each cell contains 
in addition to the protoplasm and the nucleus, a vesicle which 
incloses a number of more or less strongly coloured grains, fatty 
spheres of various sizes, and often numerous albuminous masses. 
The number of the grains varies remarkably even in one and the 
same species, and their size is, also, subject to considerable variation ; 
they have a definite and characteristic coloration, but this varies in 
species and even in individuals ; the colouring matter is not diffused, 
but there are clearer and darker spots. These cells are never absent 
from Lamellibranchs, where the small coloured granules are spherical 
in form, have a smooth contour, and are generally brownish-green or 
yellowish-brown; in the Prosobranchiata they are often of a pale 
yellowish-brown colour, are wrinkled, and contain a number of 
albuminous masses ; in the Pulmoneta they are bright yellowish- 
brown; in the Pteropoda they are markedly brown, and in the 
Cephalopoda they are absent. 

After discussing their chemical properties the author passes to 
the club-shaped ferment-cells, which differ indeed in form in 
various molluscs, but are always referable to a common type ; they 
are absent from the Chitons and Patella, and probably also from 
Pteropods and Fissurella. I t  it doubtful whether they are to be seen 
in certain Lamellibranchs. 

Like the granular cells they contain a vesicular secretory ball 
which contains a =ore or less strongly coloured body of fluid, mucous, 
or semi-solid consistency; in addition to it there are fat-drops, 
albuminous masses, and, in some cases, crystals. They vary in Gize 
in different forms, and are club-shaped or pyriform ; the liver secre- 

* Arch. f. Xlikr. Aiiat., sxv. (1885) pp. 48-84 (1 pl.) 
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tion, which lies in the spheres, may be very variously coloured. The 
author details the influence of various chemical reagents, and con- 
cludes with a short account of the so-called calcareous cells. 

Renal Organ of Prosobranchiata.*-Dr. B. Haller describes in 
detail the renal organs of Fissurella, Haliotis, Turbo rugosug, Dolium 
galea, Cassidaria eehinophora, and Murex trurzculus. 

I n  comparing the organ in various branchiate gastropods he first 
directs attention to the arrangements seen in the Placophora, which 
were almost simultaneously described by Mr. Sedgwick and himself. H e  
has now been able to  recognize the error of his own and the exact- 
ness of the other anatomist’s description of the opening of the renal 
infundibula into the pericardium ; a point as to which Mr. Sedgwick 
has been supported by Van Bemmelen. 

It is clear that the elongated form of the kidney of the Chitons 
represents a primitive arrangement, and that that of Fissurella is 
derived from it, the renal acini becoming more and more concentrated 
as the whole organ becomes shorter and wider. Haliotis stands near 
to Fissurella, but with regard to  histological details it npproaches 
the Trochidq for there are two kinds of renal epithelia, while the 
Chitons and Fissurella have but one; there is, in other words, n 
division of labour in the kidneys of the more advanced forms. 

It would seem that, the higher the group, the greater the need for 
a larger reservoir for the excretions; at any rate in the Trochide 
the reservoir is very large as compared with that of the Haliotidce. 
In  the consideration of this question, we must not neglect the in- 
fluence of the torsion of the body, which results in an increased 
pressure on the renal organs ; this is very marked in the Doliids ; 
in that group the hinder lobe of the organ is broken up into three 
connected parts which lie more (Cassidaria) or less (Dolium) close to 
one another, or form, as i n  the Muricids, a compact mass. These 
lobes are histologically different from the anterior. 

I n  comparing the renal organ of these molluscs with those of the 
Opisthobranchiata, and especially the Nudibranchs, our study must 
begin with Bomella and the Doridide, f o r  these have retained the 
primitive form, while the sac of Phyllirhoe is undoubtedly secondary. 
Bomella has a very acinous kidney, not unlike that of Chitons, and 
indeed it has a closer rcsemblance than have the kidneys of the 
higher Prosobranchs. 

Nervous System of Buccinidae and Purpuridse.t-M. E. L. 
Bouvier states that the Buccinids and Purpurids are, to use the 
language of v. Ihering, chiastoneurous save that the subintestinal 
ganglion is connected with the commissural ganglion by an accessory 
connective ; this is very short in Purpuia, still shorter in Buccinum, 
and replaced by a close union in Concholepas ; thus in the proboscidial 
region there is a group of centres which form three oesophageal 
collars, and have in coinmon the two cerebral ganglia which are 
situated above tho cesophagus. The relations of these centres to the 

* Rforphol. Jahrb., xi. (1S85) pp. 1-53 (4 pls.). 
Jr Comptcu Rendus, c. (1885) pp. 1509-12. 
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vascular apparatus are very constant ; the right commissural ganglion 
gives off but one nerve, and this passes to the side walls of the body, 
There are not many important differences between Nassa and Buc- 
cinum; in the Purpuridae the proboscis is much shorter than in the 
whelk, the cerebral ganglia are closely united. Concholepas is dis- 
tinguished from Purpura by a number of characters ; it is apparently 
a Purpurn modified by adaptation; the posterior lobe of the foot 
being atrophied and the anterior enormously developed, the viscera 
have come to lie on the back. 

Communication of the Vascular System with the Exterior in 
P1eurobranchus."-Dr. A. G. Bourne, referring to the description by 
Lacaze-Duthiers of a special canal, opening on the one hand to the 
cxterior and on the other to the branchial vein in Pleurobranchus, 
denies its existence. The orifice leads into a sac which is entirely 
closed ; the sac itself is lined by epithelium which dips down into 
branched crypts, and is of very different thicknesses in different 
regions; in the more thickened parts there are glandular contents 
which stain deeply. By the use of injection methods it would have 
been easy to rupture the thin membrane which divides the lumen of 
the sac from that of the branchial vein. If  this sac is nephridial in 
nature it is the rudiment of the second nephridium which persists in 
s ) few Gastropods (e. g. Fissurella, Patella) ; this does not seem to be 
probable, and it is more likely that, as Prof. Lankester has suggested, 
it is the homologue of the grape-shaped structure in Aplysia which 
has long been known as the c L  poison-gland." 

Inception of Water among Mol1usca.t-Dr. H. Griesbach con- 
tributes some further remarks upon this vexed question ; they 
consist mainly of a criticism of Lankester's results, who disbelieves 
any such inception on account of (1) the presence of hsmoglobin in 
the blood of Planorbis and Solen, (2) the impossibility of discovering 
apertures in the foot communicating with the blood-channels. Nalepa 
has however proved that the subepithelial blood-vessels do com- 
municate with the exterior by pores ; and this observation has been 
confirmed by Schiemenz. Lankester has denied the shedding-out of 
water by the kidney because the pericardium is not a vascular space. 
Griesbach, on the other hand, asserts that it is, and that it can be 
proved to be so by careful injections. 

Relations of Cavernous Spaces in the Connective Tissue of 
Anodonta to  the Blood-vascular System.$ -Dr. P. Scliiiler has come 
to the same conclusions from a study of Anodontaas did Flemming with 
Mytilus ; and he likewise objects to Griesbach's method of '' Selbst- 
injectionen." He  has no doubt that the cavities in the mantle and 
foot of Anodonta are cells with clear mucoid contents. If  we had to 
do with wall-less blood-lacuns it would not be possible t o  isolate the 
vesicles ; the injected preparations show conc lus i~e l~  that the vesicles 
are cells and that the vascular system is closed. The vessels which 

* Quait. Journ. Micr. Sci., xsv. (1885) pp. 429-31 (1 pl.). 
t Zoo]. Anzeig., viii. (1885) pp. 329-32. 

Arch. f. Nikr. Anat., xxv. (1885) rip. 84-8. 
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are limited by Langer’s vesicles are indeed without endothelium, but 
not without walls, which are generally formed by the membranes of 
the mucous cells ; it  is  possible that here and there there is a very 
slight fringe of protoplasmic substance bounding the lumen of the 
vessels. 

Organs of Bojanus in Anodonta.*-Messrs. A. B. Griffiths and 
H. Fellows have undertaken a series of experiments which they 
consider to establish the renal functions of the organs of Bojanus of 
the fresh-water mussel. 

Mimicry among Marine Mol1usca.t-Mr. H. L. Osborn directs 
attention to an observation by Mr. E. B. \\ ilson on Ouuluna uniplicatum 
-a mollusc which lives abundantly on the stems of the Leptogorgia 
airgulata ; this sea-fan has a stem of an orange yellow colour, and is 
often marked with yellow swellings where it has spread itself over 
the shell of an attached barnacle. The Oculum has a yellow shell, 
and the skin is of an orange yellow colour. The author has dis- 
covered a Leptogorgia of a deep rose colour mottled with white, and 
living with it was an Ovulum of a similar coloration. If  the red 
snail and the yellow coral were put into an aquarium, the former did 
not approach the latter. Another example is afforded by an un- 
determined species of the nudibranch Scyllza, which has the closest 
resemblance to the Xargassum or gulf-weed ; this was not found on the 
weed, and only one example of it was detected. Against this, how- 
ever, we must put the fact that the creature is quite incapable of 
swimming, and that it is not to be expected that i t  should be found 
near land. 

Molluscoida. 
a. Tunicata. 

Postembryonal Development of PhalIusia scabroides (n. sp.).$-- 
Prof. E. van Bencden and M. C. Julin in describing the postembryonal 
development of a new species of Phallusia, state that their attention 
was called to the persistence in the young Ascidian of the two dorso- 
lateral orifices which put the peribranchial cavities into direct com- 
munication with the exterior. They are of opinion that the proper 
cloacal cavity ought to be sharply distinguished from the peri- 
branchial cavities; its floor is formed by the dorsal surface of the 
body of the larva which undergoes a slow and progressive descent. 
The cloaca, which is at first elongated transversely, becomes gradually 
a cone of circular section, while the external branchial orifices 
approach one another, and, finally, fuse to form the single and median 
cloacal orifice of the adult. The cloacal cavity is bounded solely by 
the epiblast, which, on the other hand, only bounds the outer part of 
the peribranchial cavities, while their inner wall is perforated by 
stigmata of hypoblastic origin. It is necessary to distinguish between 
the primary stigmata, of which there are six, and the secondary that 
arise by a kind of constriction, and of which there are six rows. The 

* Chem. News, li. (1885) p. 241. 
t Science, vi.  (1885) pp. 9-10. 
1 Arch. de Biol., v. (1885) pp. 611-38 (1 pl.). 
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longitudinal sides of the branchial sac are formed by projections into 
the branchial cavity, which develope into elongated papilla, then 
meet and fuse by their ends. The cloaca1 orifice has a bilateral 
symmetry. 

The authors regard as renal vesicles small closed cavities of vary- 
ing form which project from the digestive tract ; a few connective- 
tissue cells grouped into an irregular mass bound a quite small cavity 
which appears in the form of a vacuole. The contents of the vesicles 
in young individuals are always clear and hyaline, but it cannot be 
doubted that their future function is renal ; they are developed from 
mesenchymatous cells united into a small aggregation ; and we have 
here a remarkable example of the formation af a secretory epithelium 
from connective-tissue cells. 

The sexual organ may be distinguished in comparatively early 
larvre, where it is formed of a mass full of connective cells and of a 
cellular cord arising from this mass; the former has indefinite 
boundaries, owing to the peripheral cells having fine anastomosing 
prolongations. The cord is early formed of a single row of fusiform 
cells placed end to end. The whole mode of their further develop- 
ment is at first sight very different from that of the same organ in the 
Vertebrata ; but it is more superficial than real, as the authors hope 
to show in another essay. 

The visceral ganglionic cord is to be seen in all stages of the 
development of the embryo, and it presents a striking resemblance to 
that of a young Appendicularia, as described and illustrated by Fol. 
The hypophysial organ always appears as a tube ending in a cul-dc- 
sac; in it we may distinguish a funnel-shaped opening into the 
branchial cavity, a canal lying beneath the brain, and IL terminal 
swelling. 

The coronal circlet is at first a quadrilateral organ elongated 
transversely, and distinctly bilateral ; there is at first a tentacle at 
each right and left angle ; later on tentacles appear at  the anterior 
and posterior angles ; then there appear four new tubercles ; notwith- 
standing the apparent radial symmetry of the adult the circlet and 
the mouth are distinctly bilateral. 

The Synascidian Diplosomids.*-M. 5. Jourdain finds that the 
bud which w i l l  give rise to a new Ascidian does not, as has been 
supposed, arise from the pyloric but from the esophageal region of the 
parent. It appears as a projection, in the form of the finger of R glove, 
not only from the mantle, but also from the digestive tube ; the bud 
rapidly divides into two parts, one of which forms the thorax, the 
esophagus, and the rectum, and becomes very distinct from the other ; 
it soon gives rise to a branchial chamber, and takes on a Y shape. 
The second part becomes hollowed out into a tubular U-shaped cavity, 
and forms the median part of the digestive tube, and, perhaps also, the 
genital gland. There are not, therefore, two distinct buds but two 
parts of one which was primitively single. The division of the 
Diplosomidro cannot be retained. The author discusses the spur-like 

* Coinptes Rendus, 0. (1885) pp. 1512-4. 
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appendage first described by Macdonald, and seems to think that it 
will prove to be a persistent embryonic organ; to Jourdain its im- 
portance seems to have been singularly exaggerated. 

8. PolYzoa, 

Polyzoa.*-Prof. E. Ray Lankester thinks that the Polyzoa are 
probably more closely related to the Sipunculoid Gephyrean worms 
than to any other group of the animal kingdom, but he recognizes 
the extreme difficulty of interpreting the facts of their ontogeny. 

The following classification is adopted : 

PODAXONIA. 
Class I. Sipunculoidea. 

,, 11. Brachiopoda. 
,, 111. Polyzoa. 

Section 1. Vermiformia.-Phoronis. 
,, 2. Pterobranchk-Rhabdopleura, Cephalodiseus. 
,, 3. Eupolyzoa. 

Sub-class 1. Ectoprocta. 

,, 2. Gymnolama. 
Sub-order 1. Cyc1ostoma.-Crisia, Hornera, Tubulipora. 

,, 2. Ctenostoma.-Alcyonidium, Vesieularia. 
,, 3. Chilostoma. - Cellularia, Bugula, Flustra, 

Order 1. Phylacto1rema.-Lophopus, Plumatella. 

Eschara, Cellepora. 
Sub-class 2. Entoprocta.-Pedicsllina, Loxosoma, Urnatella. 

The structure of Paludicella ehrenbergii is described in detail ; the 
terms ectocyst, endocyst, and endosarc are rejected; after a short 
account of the different groups the author passes to a consideration 
of the genealogical relationships of the groups of Polyzoa; this, 
though speculative, is ‘‘ absolutely needful since zoology has become a 
science-that is to say, an investigation of causes and not merely a 
record of unexplained investigations.” Prof. Lankester thinks that 
the solitary ancestor was relatively larger in size and more elaborately 
organized than the majority of living Polyzoa; the modern form 
has developed an elaborate system of bud-production. When the 
complete hippocrepian lophophore became specialized in the form of 
gill-plumes, the ancestral line of the Pterobranchia was started ; when 
the lophophore retained its form but acquired a power of being 
telescoped into the body, the “ Eupolyzoon ” appeared ; this either 
had its antitentacular region stalk-like, and the power of telescoping 
limited, while the arms of the lophophore embraced the anus, 
when we get the entoproctous type ; or the lophophore increased 
its tclescopic capacity, the cuticle thickened, and buds appeared 
from all parts of the body ; from this Pro-ectoprocton two groups 
arose ; one produced resistent statoblasts, became isolated, and lived 
in fresh water ; in the other the arms of the lophophore dwindled, 
the epistomc atrophied, avicularia, tentacles, &c., became developed. 

* Encycl. Brit., 701. xix. (1885) pp. 420-11. 
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Metamorphosis of Cyphonautes."-M. A. Ostroumoff has investi- 
gated the development of Membranipora repiachowi, n. sp. and M. denti- 
czdnta Busk. I n  the Cyphonautes stage of both the enigmatical organ 
of Schneider is nothing but the L L  internal sac " filled with a substance 
which afterwards spreads out on the surface and becomes an adhesive 
membrane; then the ciliated disk and the pucker-like organ of 
Schncider are invaginated to give rise to the most essential parts of 
the future polyp. 

Arthropoda. 
a. Insects. 

Natural  Development of Cantharkt-M. H. Beauregard believes 
he has solved the problem of the mode of development of Cumtharis. 
At Aramon, near Avignon, he found some large pseudo-chrysalids of 
a yellowish colour, among a number of cells of the hymenopterous 
Colletes signata. Bringing them back to Paris, where he lost most of 
them, he found that, on the 12th of May, the integument of one of 
the two left opened along the back, and there emerged a larva, which, 
after two or three days of activity, fell into a state of complete 
torpidity. Fourteen days later it was transformed into a nymph, and 
after a few days into a complete Cantharis. The larve, then, live at 
the expense of the Colletes, but it is not to be supposea that these are 
the only Hymenoptera that afford them support ; various subterranean 
insects of that order will suffice. I t  is probable that one larva uses 
up the honey of several cells. The author takes the opportunity of 
correcting the error of Neutwick that the vesicating power of Cantharis 
is only developed after copulation. 

Formation of Ova in Pyrrhoc0ris.S-Dr. H. v. Wielowiefski con- 
tributes certain interesting details to our knowledge of the formation 
of the ova in  insects; his observations were carried out upon 
Pyrrhocoris apterus, and the main results are as follows. The ova are 
uninucleate cells which contain within the nucleus a substance closely 
similar to the chromatin of other cells ; these cells in the ripening 
imago lie in the distal portion of the egg-tubes ; the yolk-duct dis- 
plays a fibrous or finely granular appearance, and a t  its termination 
spreads out into a tuft of fine threads between the follicular cells ; the 
latter, instead of lying between the different ova, are collected to- 
gether at the terminal extremity of the egg-tube and communicate 
with the ova by means of yolk-ducts. 

Development of Gryllota1pa.P-Dr. A. EorotneE finds evidence 
that the eggs are not laid simultaneously by the female, but at more 
or less short intervals; the eggs are of an elongate oval form, and 
are inclosed in two structureless envelopes of which the chorion is 
pretty thick, and the vitelline membrane thin and quite transparent. 
The endoderm is formed by some of the cells increasing considerably 

* Zool. Anzeig., viii. (1885) p. 219. + Comptes Rendus, c. (1883) pp. 1472-5. 
$ Zool. Anzeig., viii. (1885) pp. 369-75. 

Zeitsehr. f. Wius. Zool., xli. (1685) pp. 570404 (3 pls.). 
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in size, and sending out pseudopodioid processes into the yolk ; their 
nuclei lose their nucleoli and become ellipsoidal in form ; their cells 
sink into the yolk and become covered by the neighbouring ecto- 
dermal cells ; as they sink they increase in size ; this is a very different 
history from that of some other insects, e. g. some Lepidoptera, and 
is the direct opposite of what has been observed by Bobretzky in 
Oniscus murarius. I n  other words, we may, among the Arthropoda, 
have a centrifugal mode of formation of the endoderm, or a centripetal 
one. I n  the scorpion we find an intermediate stage, for in it, after 
the cleavage of the blastoderm into ecto- nnd mesoderm, large granular 
cells appear beneath the latter, and form the rudiments of the 
endoderm. 

The author directs attention to the fact that the mode of formation 
of the mesoderm in worms is quite different from that which obtains 
in insects, but is like what is found in molluscs; for in both the 
mesoderm only arises from large mesoblasts, which are derived from 
the ectoderm ; a similar process has been found in Gryllotalpa, and 
appears to be the first instance of elements homologous with the 
mesoblasts of worms being found in insects. The development of 
the myoblasts is next described. 

In  the middle line there appears a neural groove which divides 
the nervous thickening into two lateral halves ; this extends unin- 
terruptedly from one to the other end of the embryo. The myoblast 
which lies under the whole of the germinal disk, becomes divided 
into two layers, and it is not till these appear that we observe the 
segmentation of the myoblast. The formation of the " dorsal organ " 
is described, and it is concluded that it is nothing else than a 
stopper to the '' nabel " which would, otherwise, be open, as it is in 
the Lepidoptera, where, however, the orifice is extremely small. 

The inner layer of the myoblast is in the thoracic region, exca- 
vated into a spacious cavity; it gives rise to the muscular system of 
the limbs, the two muscular bands which lie on either side of the 
ventral nerve-cord, and to the so-called abdominal diaphragm which 
separates the sinus which incloses the nervous system from the 
ccelom. The fate of the outer half of the myoblast is connected with 
the development of the heart, the histiogenesis of which is carefully 
described. 

After the heart the author passes on to the nervous system ; there 
are only seventeen ganglionic masses, the eighteenth segment having 
none. The pair of sympathetic ganglia cannot be brought into relation 
with any special segment. After the disappearance of the germinal 
groove a thickening arises in its place, which consists of cylindrical 
elements and rounded cells ; the nervous system becomes differentiated 
from the ectoderm from before backwards. No commissures appear 
until the fibrillar part of the nerve-cord has become developed. The 
author agrees with Tichomiroff in thinking that each nerve-cell is a 
simple ectodermal element. Gryllotalpa, from the size of its cells, is 
an admirable object for investigations of 'this kind. The cephalic 
nervous system consists of two primitively separate lobes ; by an 
incision the optic part of the brain becomes constricted off; the two 
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halves approach one another above the esophagus, and gradually tillre 
up a dorsal position. 

Two enteric canals are to be found, one in the larva before it 
comes into the outer world, and the other a week after extrusion; 
between these there are morphological as well as histological marks of 
difference; the reason for these is to be found in the relations of the 
intestine to the yolk. It is very interesting to observe that, after 
the loss of the altered yolk from the crop that organ becomes filled 
with air, which has certainly a respiratory significance. This fact 
points to the possibility of a very interesting comparison of the crop 
with the lung of vertebrates, a comparison which its position makes 
still more plausible ; but it is one which requires further and com- 
parative investigation. 

Optic Ganglion of Aeschna.*-M. H.Viallanes finds that the optic 
ganglion of Aeschlza maculatissima is composed of the layer of post- 
retinal fibres, the ganglionic layer, the external chiasma, the external 
medullary mass, and the internal chiasma and medullary mass. From 
cach simple eye there is given off a nerve-fibre which, after having 
pierced the limiting membrane of the compound eye, passes inwards 
to the ganglionic layer ; this last is  a sort of nerve-screen interposed 
on the course of the post-retinal fibres ; in a well-advanced larva it 
appears to be protected by two limiting membranes and to be com- 
posed of three layers. The external layer is formed of unipolar nerve- 
cells, the prolongations of which pass to the median layer ; this is 
composed of dotted substance, and has no nuclei in its interior ; the 
inner layer is formed of dotted substance also, but contains a number 
of nuclei. During the development of the larva changes are effected 
in the constitution of the ganglionic layer. The fibres that pass out 
from it cross completely to form the external chiasma ; this last arid 
the layer of post-retinal fibres undergo during larval life modifications 
which are merely the result of a movement of translation effected by 
the ganglionic layer in the course of its development. I n  the young 
larva the layer is folded on itself, is at some distance from the eye 
and very near the brain ; as the insect developes the layer unfolds 
and comes almost into contact with the eye ; from this there results 
an clongation of the fibres of the chiasma, and a considerable shortening 
of the post-rctinal fibres. 

The external medullary mass has the form of a groove, which is 
strongly depressed from before backwards, and flattened from above 
downwards; it is completely formed of dotted substance. Of the 
ganglionic centres connected with the external medullary mass, two 
are formed of small unipolar cells ; the anterior ganglionic mass con- 
sists of large unipolar cells, and the internal is formed of an aggrega- 
tion of nerve-cells which invest the concave surface of the external 
mass. 

The posterior capsule is directly connected with the external 
medullary mass by two large bundles of fibres, which are completely 
iudcpendcnt of the chiasma, and do not intercross. The internal 

t* * AIIII. Fci. Nat --Zoo1 , xviii. (1884) Ait. 4, 34 pp. (3  pl.,). 
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medullary mass is invested by unipolar cells which send out prolonga- 
tions to it, and these are grouped into four separate lobes. 

The optic nerve is formed of two bundles which are perfectly 
distinct, and have each different origins and terminations ; the superior 
arises from the posterior surface of the posterior capsule and passes to 
the anterior and superior region of the brain, where it penetrates into 
the masses of dotted substance, not, as M. Beyer thought, stopping 
at the cerebral cortex ; the lower part of the nerve is much the larger ; 
it arises from the inner edge of the three capsules of the medullary 
mass, and penetrates the lower and lateral portion of the brain. 

Nature of the Colouring of Phytophagous Larva?.*-- Mr. E. B. 
Poulton has made some experiments on the relation between the 
colour of phytophagous larvae and that of their food-plants. He comes 
to the conclusion that the influence of the plant is not uniform, that it 
must act during a large proportion of the whole larvallife if it is to pro- 
duce an effect, and that effects of surface-coloration due to consistence 
may be imitated in colour ; he thinks it extremely probable that the 
effects accumulate during successive generations. These effects are 
partially due to the pigment which is proper to the larva and has no 
immediate relation to the food-plant ; more complicated changes ob- 
tain with the derived pigments, and these are due to the predominance 
of one or other of the vegetal colouring matters in the tissues and 
blood, and before this in the materials which traverse the walls of the 
digestive tract. 

The effects observed cannot be explained by the simple theory of 
phytophagic influence, and Mr. Poulton thinks the term should be 
abandoned so far ; it only holds good for the broad fact that pigments 
derived from the food-plant play a most important part in larval 
coloration, and provide the material which is moulded by some subtler 
influence into a likeness to a special part of the environment. No- 
thing can be said as to this influence save that there are indications 
of a nervous circle whose efferent effects are seen in the regulation of 
the passage of pigments through the digestive tract into the blood, 
and thence to the tissues, and in the colour of 8 certain amount of 
true larval pigment ; the efferent part of the circuit must originate in 
some surface capable of responding to delicate shades of difference in 
the colour of the part of the environment imitated. These facts offer 
some difficulties ; they are the gradual working of the process, often 
incomplete in a single life, the excessively complex and diverse result, 
and the special character of the pigment. 

Variations in the colour of the derived pigments in the blood 
occur in some opaque forms, and it is possible that the variation be- 
gan in this way, and was afterwards rendered efficacious by co-ordina- 
tion with the environment. 

How Insects adhere to flat vertical Surfaces.?-Herr H. Dewitz 
gives an account of some further observations on this subject, tending 
to prove that the secretion by which, e. g. flies adhere to window 
pnnes is not a thin fluid of a fatty nature, but much more consistent. 

* Proc. Roy. SOC., xxxviii. (1885) pp. 269-315 (1 chart). 
t Zool. Anzeig., viii. (1885) pp. 157-9. 
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He adduces experiments to controvert Rombout’s view that a fly can 
maintain itself on a glass surface by one leg only if that surface be 
vertical and if the body of the fly be in contact with the glass. 

y. Prototracheata. 

Development of Peripatus capensis.* - Mr. A. Sedgwick has 
found that the embryos of Peripatus cupensis remain thirteen months 
in utoro, and young ova pass into the uterus a month before last year’s 
young are born. Fertilization seems to be effected in the ovary, and 
segmentation and the early stages of development take place in the 
oviduct ; the ripe ovum is elliptical in shape, and is rendered opaque 
by the granules of food-yolk. Segmentation is complete, and at its 
end the ovum consists of a number of large endoderm cells scattered 
irregularly within the egg-membrane, while the ectoderm cells form 
a mosaic which is closely applied to the membrane on one side. 
After the endoderm cells have grown together, the ectoderm rests on 
them like R cap, then grow8 around and completely incloses them 
except at one point, which is the blastopore. A cavity next appears 
in the centre of the endoderm cells, and the blastopore elongates ; a t  
its hinder end there is an opacity-the primitive streak. The meso- 
derm arises from the proliferation of the undifferentiated cells of the 
streak, and grows forwards in the form of two ventro-lateral bands ; 
these divide transversely from before backwards into somites ; the 
blastopore begins to divide into mouth and anus, and the primitive 
streak becomes marked by the primitive groove. 

The ectoderm, except where it gives rise to the nervous system, is 
always unilaminate ; the entire central nervous system developes from 
continuous ventrolateral thickenings of the ectoderm. In front of 
the mouth they are enormously developed, but they never separate 
from the ectoderm to which they owe their origin, as the latter is 
invaginated in the form of two longitudinal furrows, which become 
deeper and close in exactly the same way as the medullary groove of 
a vertebrate embryo. The two closed vesicles thus farmed become the 
cerebral ganglia. 

The body-cavity is  very complicated and divided into several 
parts ; the cavities in the legs are derived from those of the somites ; 
m here the former communicate with the exterior they give rise to the 
segmental organs, which, therefore, in Per@atus, as in Elasmobranchs, 
are direct modifications of parts of the primitive body-cavity. 

I n  a later communicationt Mr. Sedgwick enters into further details. 
He  finds that the “testes” of Balfour are seminal vesicles, and the 
true testes the so-called “ prostates.” The ovary is really paired and 
consists of two tubes closely applied together; the ova are derivates 
of the epithelial lining of these tubes ; the ovaries always contain 
spermatozoa ; the male deposits little oval Epermatophores quite 
casually on any part of the body of the female, for example, they 
have been observed on the head. But it is quite unknown how they 
make their way into the ovaries. 

* Proc. Roy. Soc., xxxoiii. (1885) pp. 354-61. 
t Qiwrt. Journ. Alicr. Pci., xxv. (185.5) pp. 449-56 (2 pls.). 
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6. Arachnida. 
Season Dimorphism in Spiders.*-The researches of Weismann 

into the phenomenon known as seasonal dimorphism among butter- 
flies are well known ; something of the same kind is stated by Dr. F. 
Dahl to occur in spiders. I n  an earlier communication this author had 
pointed out the fact that Micrommata viresceiis and M. ornata were simply 
two broods of the same species ; he now adduces another instance in 
Meta segmentala and M. Mengei, stating his reasons for believing them 
to be respectively spring and summer broods of the same species. 

Sarc0ptids.i-The first part of M. E. L. Trouessart’s ‘Les 
Sarcoptides plumicoles ou AnalgBsinhs,’ embraces an account of 
Pterolichus and its allies, worked out with the aid of M. P. MBgnin. 
These mites live as commensals on the plumage of birds, feeding 
upon the oily substance excreted by the skin, not annoying the birds 
themselves. Several new genera and many new species are described, 
and illustrated. About 150 species will  be described, taken from 
birds brought from different parts of the world.$ 

f. Crustacea. 
Morphology of Crustacea.§-Professor C. Claus discusses the 

morphology of various parts of the Crustacean body. 
After some notes on the antenna?, mandibles, and paragnaths, Dr. 

Clam discusses the maxilla?, the characters of which in the Mala- 
costraca seem to show that that group cannot, as H&ckel and Dohrn 
think, be derived from the Phyllopoda. He holds to his view that 
the maxillipedes are not to be distinguished from the succeeding 
thoracic appendages, and cites Boas as supporting him. 

Since the publication o f  his last essay on the Crustacea, Professor 
Huxley has published his well-known investigation into the gills of the 
Crustacea ; Claus, however, defers the consideration of the question 
whether the gills have been derived from ancestral annelids, or whether 
they are to be regarded as having been independently developed by 
the Protostraca, contenting himself with saying that there is not yet 
sufficient evidence to justify an answer in the direction of the former 
view. The difference in the insertion of the gills must not be 
supposed to be any evidence that they are morphologically different ; 
it is probable that they were primitively all placed on the basal joint 
of the appendages. 

After some notes on Nebalia and its relations to the Malacostraca, 
the author passes to the significance of the Zoea and the Nauplius. I f  
the genetic relations between Annelids and Arthropods are indis- 
putable (as the metamerism of the body, the similarity in method of 
development of the metameres at the hinder end, the resemblance in 
the nervous system, the segmental organs (Peripatus) and so on seem 
to show) it follows that the stem-form of the Protostraca must have 
been a many-jointed annelid-like organism the extremities of which 

1‘ partie, 
Les PtCrolichCs (en collabordtion avcc M. P. MBgnin.),’ 84 pp., 7 figs., and 2 pls , 
850, Paris, 1885. 

A number of branchial formulae are given. 

* Zool. Anzeig., viii. (18S5) pp. 376-7. 
t Trouessart, E. L., ‘ Les Sarcoptides plumicoles ou AnalgCsinBs. 

1 Sce Amer. Natural., xix. (1SS5) p. 608. 
$ Artwit. Zoo1.-Zoot. Inst. Wien, VI. (1S85j pp. 1-108 (6 PIS.). 
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were beginning to take on the characters of an arthropod ; tho Nauplius 
would then be an altered larval form of the annelid phylum ; Claus 
has already directed attention to the likeness between a Nauplius and 
a trochophore-larva provided with a trunk-segment, while Dohrn 
has completely given up the old " Nauplius-theory." Hatschek has 
rightly pointed out that the larvae of arthropods must be referred to 
the larva of annelids ; though the Nauplius is unsegmented externally 
its body has the value of metameres. 

Prof. Claud views on the interrelationships of the Malacostraca 
are best shown by his own table :- 

I 
Protostraca 

The lines of descent of the groups of the Entomostraca are thus 
indicated: 

ProtoStraca 
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Development of Astacus.*-The early stages in the development 
of A. leptodactylus are, according to M. W. Schimkewitsch, as follows. 
The germinal disk lies on the upper surface of the egg and is un- 
segmented ; the protoplasmic mass becomes divided into two, each 
with a nucleus ; i t  then becomes further divided but the boundaries of 
the cells are lost ; later the portion of the yolk corresponding to the 
segmented germinal disk becomes divided into pyramids which do not 
extend as far as the centre of the ovum. Comparing the segmentation 
of Astacus with Palaemon, it appears that while in the latter the seg- 
mentation of the yolk keeps pace with the segmentation of the 
germinal disk, in Astacus the segmentation of the yolk does not 
commence until after the segmentation of the germinal disk is 
completed. 

Extraction of Uric Acid Crystalsfrom the Green Gland of Astacus 
fluviati1is.t--Dr. A. B. Grifiths describes a chemical investigation 
of the green gland of Astacus Juviatilis resulting in the extraction of 
uric acid crystals from its secretion. This investigation proves that 
the so-called green gland is a true urinary organ, its secretion con- 
taining uric acid and very small traces of the base guanin ; the green 
gland is, therefore, physiologically the kidney of the animal. 

Parasites of Mama vulgaris.$-M. R. Saint-Loup describes 
shortly, under the name of Anilucra edwardsii, a new isopodous parasite 
which is to be found attached to the caudal fin of Maena vulgaris ; it 
is distinguished from A. mediterranea by the greater length of the 
second pair of antenna ; the eyes do not atrophy in the adult. 

On the sides of the allied Smaris vulgaris and in its pharynx there 
lives a Crustacean very like Cymothoe astrus, which is interesting from 
the fact that the young have the same arrangement of pigment as was 
noticed by van Beneden in a species of Oniscus. 

M m a  is also infested by a polystomatous Trematode, to which the 
author gives the name of Choricotyle marionis ; it is, perhaps, most 
interesting on account of the fact that the characteristic “chitinous ” 
hooks on its suckers do not present with picric acid the reactions of 
chitin. 

Nervous System of Apus.5-Mr. P. Pelseneer has made a careful 
investigation of the nervous system of Apus, with the special object 
of answering certain questions which, in his essay on that form, Prof. 
Ray Lankester had propounded. 

l’he first of these may be thus stated: Does the swelling from 
which the antennary nerves issue arise from the fusion of the first 
and second ganglia ; or have the ganglia of these two appendages dis- 
appeared 3 Mr. Pelseneer finds that the elongated ganglionic swelling 
does not represent a fusion, and that the two pairs of antennary 
ganglia are still very distinct; nor, as has been thought, has the 
maxillipede-ganglion not disappeared. 

* Zool. Anzeig., viii. (1885) pp. 303-4. 
t Pioc. Roy. Soc., xxxviii. (1885) pp 187-8. 
$ Comptes Rendus, ci. (1885) pp. 175 and 6. 
Q Quart. Journ. Micr. Sci., xxv. (1885) pp. 433-44 (1 131.) 

Ser. ~. -VOL.  V. 3 G  
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With regard to the claims of the pair of postesophageal ganglia 
which lie anteriorly to the mandibular to be regarded as the first 
ganglia of the abdominal cord, Mr. Pelseneer concludes that it is not 
a segmental, but only an adventitious ganglion; its lateral position 
proves this, and it seems clear that it is enteric rather than somatic. 

To  answer the question whether, to use the language of Lankester, 
the brain of Apus is a syncerebrnm or an archicerebrum, it is  necessary 
to study its histological structure ; the investigation justified the 
former view, for a study of successive transverse sections showed that 
the primitive cephalic ganglia end a little after the middle of the 
brain. Towards the edge of the latter a second pair of groups of large 
pyriform cells are to be seen; these are the true second ganglia, 
which belong to the first antennary pair, or first pair of the abdominal 
cord. 

The author comes to the conclusion that both pairs of antennae 
are mctastomial; a comparison of a number of Crustacea shows us  
that from those with the most primitive nervous system to the highest 
forms there are a great many intermediate stages between the condition 
in which the nerves of the two pairs of antennae come out of the 
cord, and that in which these nerves come out of the brain. The 
final conclusion arrived at is that among the Crustacea there are no 
forms with an archicerebrum ; the classification of brains of Crustacea 
suggested by Packard is rejected. 

Embryology of Limulus polyphemus.” - Dr. A. S. Packard 
describes the embryology of Limulus polyphemus at the stage when 
the oval blastodermic disk, with the six pairs of the cephalic append- - 

ages, is distinctly formed; the mouth is seen in a position in front of 
the first pair of appendages, and from it the primitive streak passes 
back to the posterior margin of the blastodermic disk or “ventral 
plate.”? 

The following conclusions are drawn from the observations. The 
fact that the embryo Limulus had at first no abdominal appendages 
(uropoda), whereas there are temporary abdominal appendages in the 
tracheates, shows that Limulus has little in common with the Arach- 
nida, Myriopoda, or Hexapoda. On the other hand, in the embryo 
Crustacea the cephalic limbs are first indicated, the uropods not 
appearing until after the Crustacea leave the egg. These facts 
indicate that Limulus probably descended from a type in which 
there were cephalic appendages only and no abdominal appendages. 
The absence of a serous membrane, of an amnion, and of procephalic 
lobes, of temporary embryonic abdominal appendages, also of proto- 
zonites, tend to prove that the embryo of Limulus has little in common 
with that of Tracheata. On the other hand, the earlier stages in the 
embryology of Limulus resemble those of Crustacea in the absence of 
the procephalic lobes ; and in the primitive development of cephalic 
appendages alone. The comparatively early appearance of the 
branchia of Limulus shows that it probably never had any-genetic 
connection with a tracheate arthropod. 

* Amer. Nat., xix. (1885) pp. 722-7 (1 pl.). 
t See Mem. Boston Soc. Nkit. Hist., 1873, figs. 12-15, PIS. 3 and 4. 
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The embryology of Lirnulus is a very primitive type standing 
nearer the branchiate arthropods than the tracheate, and on the whole 
should be regarded as a generalized or a composite form, which with 
its fossil allies, the Euripterida and Trilobita, form a class by them- 
selves with a superficial resemblance to the Arachnida. The ultimate 
origin of Lirnulus from the same stock as that which gave rise to the 
modern annelids seems not improbable. 

Crustacea of Lake Baika1."-Dr. B. Dybowski reports on the 
large number of Crustacea which, as compared with members of other 
groups, are to be found in Lake Baikal ; there were found 200 species 
of Crustacea, 40 of molluscs, 20 of worms, 4 of sponges, 22 of 
Gshes, and 1 mammal. Of the Crustacea the Amphipoda are much 
the most abundant. 

The author here limits himself to an account of the Isopodous 
genus Asellus, of the four species of which two, are new- 
A. angarensis and A. baicalensis; the two new species are described in 
great detail. 

New Crustacean.?-Mr. Sidney I. Smith describes a new genus 
of Crustacea from a single female specimen taken in the Caribbean 
sea. 

Eunephrops n. gen. agrees with Homarus and differs from 
Nephrops and Nqhropsis in the number and arrangement of the 
branchice, and in the evenly swollen branchial regions ; it agrees with 
NeplLros and Honiaiacs and differs from Nephrosis in possessing an- 
tennal scales and well-developed eyes ; it agrees with Nephrosis and 
differs from Hornarus and Nephros in having very large antenna1 
spines, and in being without any spine on the second segment of tho 
peduncle of the antenna ; and it agrees with Nephros and differs from 
Homarus and Nephrosis in having slender and carinated chelie. The 
species is named E. Bairdii. 

Vermes. 
Organization of the Eirudinea.$-M. R. Saint-Loup finds that 

with regard to the nervous system of the Hirudinea, the nervous 
system is always formed in the same way ; there is always a connective 
cord surrounding the esophagus, the two halves of which form on the 
ventral surface of the body a double nerve-cord; the ganglia on 
their course are formed by a fibrous band and six nerve-capsules 
regularly disposed and containing unipolar nerve-cells. On each side 
there are given off two lateral nerves which may be fused into 8 

common trunk and have on their course accessory nerve-cells. Closely 
applied, and more or less fused ganglia form the chief part of the 
subatsophageal and of the posterior nerve-mass ; in the former there 
are three or four, and in the latter a larger but variable number. 
The nerves of the cephalic region must be regarded as taking their 

* Bull. Sac. Nat. Mosc., 1884 (1885) pp. 17-57 (3 pls.). 
t Proc. U.S. Nat. Museum, viii. (1885) pp. 167-70. 
$ Ann. Soi. Nat. Zool., xviii. (1884) Art. 2, 127 pp. (8 pls.). 

3 ~ 2  



808 BUIIARY OF OURRENT RESEARCHEB RELATING TO 

origin from the subcesophageal fibrous band. The intermediate nerve 
is probably the prolongation, in the ventral chain of the appendages, 
of the great sympathetic. 

The circulatory apparatus is on various types, and between these 
there are intermediate stages : A. A dorso-ventral circulatory system 
identical with that found in most Annelids, and co-existing with, but 
not in communication with, the general body-cavity ; B. A dorso- 
vc ntral circulatory system in direct communication with the ccelom, 
represented by the system of lateral vessels ; the development of the  
varicose plexus in the hinder region of the body (Nephelis) tends to 
make the communication between the two systems less direct ; C. A 
dorso-ventral system communicating very vaguely with the system of 
the lateral vessels, and having the varicose plexus so largely developed 
as to tend to separate the two systems. 

The nephridia undergo modifications which are intimately associ- 
ated with those of the circulatory apparatus ; in case A they consist 
of simple tubes which put the ccelom into communication with the 
exterior j in B the tube of epiblastic origin is associated with the 
" cupules rouges " or annexes of the system of lateral vessels ; in C 
the segmental organs have no direct relation to the lateral vessels, their 
glandular tissue being penetrated by capillaries. 

I n  the digestive tract a region behind the stomach is of a differ- 
ent histological structure, and is to be considered as the chief seat of 
tlie chemical changes. The Hirudinea eliminate yellowish-brown 
spherules under the form of pigmentary granulations ; this the author 
calls the pigmentary function, 

The genital organs of different species may be compared, and it is 
possible to follow those combinations of the constituent parts which 
produce different appearances. The glands attached to the recepta- 
culum penis of the leech have unknown functions ; in the ovaries it is 
possible to distinguish the germigenous and vitellogenous portions ; 
tho ova may arise directly from the walls of the ovary or on buds ; a 
mass of egg-cells and afused mass of vitelline cells may become isolated 
and have the appearance of a spermatophore. The spermatozoa seem 
to be developed in essentially the same way as in those animals in 
which their genesis has been investigated. 

Development of the Head of Polygordius." - Dr. B. Hatschek 
finds that the lateral nerves in the head of Polygordius extend into the 
postoral 'region and are identical with the cesophageal commissure ; 
this, therefore, is developed before the rudiment of the ventral medulla 
becomes apparent. The fibrils which belong to the ventral longi- 
tudinal muscular band of the head appear before the cephalic vesicle 
has attained its highest development, and at the same time as that of 
the fixt appearance of muscular fibrils in the trunk. From the 
former a delicate fibril extends into the head; it lies close to the 
ectoderm and alongside the outer margin of the delicate cesophageal 
cornmissurc ; later on, fresh fibrils are added on, and the whole be- 
comes broader and longer. The dorsal longitudinal muscular bundles 

* Arbeit. Zoo1.-Zoot. Inst. Wien, vi. (1885) pp. 109-120 (1 pl.). 
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of the head similarly appear as processes of the dorsal bundles of the 
trunk. 

Hatschck reminds the reader that in his early essays on the develop- 
ment of the nervous system of Annelids he has thus described it. 
There first arises an anterior ectodermal thickening whichextendsbaclr- 
wards in the form of a cord on either side of the mouth, then forming 
the cesophageal commissure ; and that then the process of thickening 
goes on continuously in a backward direction, whence results the form- 
ation of the two lateral cords of the ventral medulla. This statement, 
which was based on observations made on Criodrilus, has been contro- 
verted by Kleinenberg, who has studied Lumbricus. Hatschek, how- 
ever, has found a confirmation of his views in the developmental 
history of Polygordius and of Echiurus. He thinks that the commis- 
aure is developed before the ventral medulla not only in Annelids, but 
also in the trochophor-larvae of molluscs. \.Y here there are no larvae, 
but a direct development, there may be cases in which the cesophageal 
commissure only secondarily unites the ventral cord and the frontal 
plate. Even if Hleinenberg’s observations are correct we have still to 
face the question as to which mode of development is the more primitive. 
Hatschek thinks that described by himself to be so, inasmuch as the 
phylogenetic origin of separate nerve-centres, not connected with one 
another by nervous connections, is highly improbable ; and Eleinen- 
berg himself seems to have felt the difficulty. 

The author again disagrees with Kleinenberg as to the derivation 
of the mesodermal structures of the head from the ectoderm ; he Ends 
that they are developed from the mesoderm of the trunk. In  Poly- 
gordius only the structures of the parietal lamella grow into the 
head, and even then do not form a continuous layer, but appear as 
separate processes of the muscular areas of the trunk. Balfour 
attached great importance to Kleinenberg’s observation that in the 
head of Lncmbricus a separate mesodermal cavity appears on either 
side, and that these are connected with the corresponding cavity of 
the first primitive segment ; we may suppose that, phylogenetically, 
two processes of the ccelomatic sacs grow into the head, but against 
this we have to put the anatomical relations of the cephalic cavity in 
the Archiannelids. I n  these there is no dorsal or ventral mesentery 
in the head, and the cephalic cavity is separated from that of the first 
metamere by a septum ; so that the conditions must be secondary and 
not primitive. 

Development of Nematodes.*-M. P. Hallee has a note on the 
development of Ascaris megalocephala, the ova of which can be very 
easily cultivated ; development is effected in from 15 to 25 days, and 
takes place more rapidly in damp air or oxygen than in water. In 
distilled water, carbonic acid, hydrogen, or nitrogen it is slower. 
Moderate elevation of the temperature aids development. 

The first segmentation-furrow is near the second polar globule ; 
in stage 2 there is an ectodermal cell which is distinguished as 1 and 
a meso-endo-dermic cell e. Tho form 

* Comptes Rendue, ci. (1685) pp, 170-2. 

1 gives rise to 2 and e to e’. 
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of the egg is now that of a T. 1 gives rise to 3 and 2 to 4 ;  e and e' 
then divide and give rise to m and m' ; the three germinal layers are 
now formed. In the 12-stage there are four new ectodermic cells, 
and in the 16-stage two more endodermic and two more mesodermic 
cells. In  the 24-stage there are eight new ectodermic cells ; the last 
right and left are the two caudal cells of Goette. The blastosphere 
has a small segmentation-cavity ; invagination commences in the 24- 
stage. 

Development of Sphaerularia bombi." - Dr. R. Leuckart con- 
firms the opinion of Schneider that the supposed female of 8. bombi is 
merely the protruded sexual apparatus of the female, and that the 
latter is not, as was believed by Lubbock the male ; further observa- 
tions, which are detailed, appear to show that the parasites make their 
way into the bee at the commencement of its hibernation, and that 
the fully-formed Splartdaria (female) is only found in the queen. 
Copulation takes place during the free living stage of the worm. 

New Bothriocepha1us.t-Prof. J. Leidy describes a new species 
of Bothriocephalus or Dibothrium from a trout (Salvelinus ~ p .  ?). The 
worm is apparently different from either the D. infundibuliforme or 
D. proboscideuna found in Salmo savelinus, 8. salar, 5. trutta, &c. Prof. 
Leidy proposes to name it B. cestus. 

circulatory and Nephridial Apparatus of the Nemertea.$-&. 
A. 0. Oudemans recognizes three types of vascular system in the 
Nemertinea ; in the " paleo-type " there are two longitudinal blood- 
spaces which communicate above the sheath of the proboscis, and are 
lacunar in the cephalic and cesophageal regions; in the tail they 
communicate above the intestine ; the vessels in the tail of Carinella 
form a loop above the intestine ; in Carinoma there are lacunar spaces 
above the proctodceum. Some forms have two other vessels in the 
esophageal region and in the sheath of the proboscis, but their con- 
nections with the vascular system wore only rarely made out. In  the 
6' schizo-type," which not only obtains in the Schizonemertinea, but is 
approached in the palsonemertine families Valenciniids and Poliids, 
there are, in the head, lacunar spaces which communicate both above 
and below the proboscidim sheath ; there are, also, lacunar spaces in 
the esophageal region which coalesce on the ventral side; in the 
rest of the body we may distinguish three longitudinal, connected by 
transverse vessels ; in the tail the communication is supra-intestinal, 
The third or " hoplo-type " is distinguished by the possession of a 
closed vascular system ; with the exception of Amph+orus hastatup 

head contains two vessels which communicate in front, forming a 
vascular loop above the proboscidian sheath ; these vessels also 
communicate within the cerebral ring, but beneath i t ;  from this 
point down to  the tail three longitudinal vessels occur, of which the 
median vessel in the cesophageal region often lies partly in the pro- 
boscidian sheath. The cephalic loop may form branches (e. g. &kco- 

* 2001. Anzeig., viii (1885) pp. 273-7, 358. 
t Proc. Acad. Nat. Sci. Philad, 1885, pp. 122-3. 
f Qunrt. Journ. Micr. Sci.-Suppl., 1885, pp. 1-80 (3 PIS.). 
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bdella) ; in the four just named, branches rise from the longitudinal 
vessels during sexual maturity, and the posterior sucker contains a 
number of vascular branches. 

In  all the Nemertinea the most anterior point of communication 
of the vascular spaces lies above the proboscidian sheath, the hind- 
most above the intestine; in all the blood-spaces are throughout 
clothed internally with a layer of epithelium, which is always BUG- 
ceeded by a layer of hyaline basal tissue. 

The nephridia of Carinella are formed by a portion Qf the lateral 
vessels, which is distinctly a portion of the blood-space ; a portion of 
the walls becomes a gland, the function of which appears to be that 
of conveying the superfluous material from the blood towards a 
reservoir, the portion separated from the blood-vessel. On each 
reservoir an excretory duct is developed, and the two so formed lie 
nearly on the same transverse plane so that, were the animal seg- 
mented, they would be found in the same segment. The nephridia of 
Carinella are, clearly, very primitive in character. 

I n  Curinornu the nephridial system is more highly developed; 
there is no nephridial gland, but the function of removing the waste 
products is transferred to the canals of the system itself; the secre- 
tion does not seem to be removed periodically, but constantly, inas- 
much as each epithelio-glandular cell is provided with a long cilium 
which has an outward direction ; traces of the blood-vessel may be 
still detected: the two excretory ducts lie in the same transverse 
planes. 

In  the " schizo-type " we may distinguish two longitudinal and a 
number of transverse canals, so that the arrangement is segmental ; 
the lower the type the more numerous are the paired ducts. 

I n  the Hoplonemertinea we again meet with several degrees o f  
complexity in the nephridial system ; from a longitudinal canal on 
either side there are given off a number of small canals, which send 
their excretory ducts outwards ; these may be two or more in number, 
and they vary as to the position which they occupy in the body. 

'' The nephridial system of all the Nemertea consists of one or 
more canals, directly communicating or not with the vascular system, 
provided or not with cilia, and communicating with the exterior by 
means of excretory ducts. These excretory ducts all lie above the 
nerve-trunks." The two caecal vessels of the palaeo-type, the part of 
the median vessel in the proboscidian sheath of the other types, and 
the " membranaceous sacs " have the function of respiring, feeding, 
and excreting the fluid of the proboscidian sheath. 

Development of Monopora vivipara." - Prof. W. Salensky's 
studies on this Nemertean have induced him to establish a new genus 
for the species which was regarded by Uljanin as a Borlasia; the 
differences between it and other Nemertines are pointed out. Its 
most striking characteristic is the opening of the proboscis and the 
aesophngus at a common orifice-the atrium prostomiale. 

The ovisacs were found to be derived from the connective tissue 

* Arch. Je Bid,  v. (1885) pp. 517-71 (3 pla.). 
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which invests the nerve-cord, and appear in the form of a mass of 
similar cells ; these cells subsequently become differentiated into 
ovular and epithelial cells ; and, later on, the ovisac becomes hollow, 
and, changing its position, makes its way towards the epidermis. 
The male reproductive organs have an analogous structure to the 
female. 

The ova are exceedingly small and very transparent, and observa- 
tions on the early stages are somewhat incomplete; towards the end 
of the period of segmentation the macromeres and micromeres cease 
to have a different appearance, and we get a well-marked archiblastula, 
such as has been seen in other Nemertines. The mesoderm appears 
directly after the formation of the blastula, and calls to mind the 
phenomena seen in Lineus lacteus. The blastopore is circular in 
form, but the gastrula is not radially symmetrical ; the former closes 
without leaving any sign either of mouth or anus. The external 
form of the larva now undergoes some changes, and the proboscis 
begins to be developed from the ectoderm. This precocious develop. 
ment of the proboscis and its sheath agrees in all that is known as to 
the development of this organ in Pilidium. The endoderm now 
consists of cells which are provided with prolongations which pene- 
trate into the digestive cavity, interlace, and completely fill it. 
Later on the endodermal cells take on again the form of an epithelial 
layer investing a large digestive cavity. 

In later stages it is found that the epidermis is completely 
developed from the ectoderm, and during its development undergoes 
only insignificant changes ; the cells elongate and become cylindrical 
and, later, divide into two layers; those of the outer are ciliated. 
The cephalic gland is seen to be nothing but a well-developed mass 
of ectodermic glandules ; it  later divides into a ventral and a dorsal 
portion. 

The nervous system appears as two thickenings of the ectoderm 
which make their way into the body but are still connected with the 
outer germinal layer ; these are the first signs of the cephalic ganglia. 
They very soon separate from the ectoderm, and are connected with 
one another by a commissure which corresponds to the ventral com- 
missure of the adult. In  very young embryos the posterior ex- 
tremities of the ganglia begin to elongate, and we have here the first 
signs of the lateral nerves ; they grow from before backwards, and 
soon reach the hinder end of the body. I n  structure they closely 
resemble the ganglia. 

It seems safe to conclude that in Monopora viuipara the cephalic 
ganglia and the ventral commissure arise from two ectodermal 
thickenings rtt the anterior end of the embryo ; that the dorsal com- 
missure is probably derived from the union of the dorsal lobes above 
the proboscis ; and that the lateral nerves appear as prolongations of 
the cephalic ganglia. The author then discusses the homology of the 
nervous system of Nemertines with that of Annelids, and, after con- 
sidering the results of various observers, gives his own views in the 
following compamtivc table :- 
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NEMERTINES. ANNELIDS. 
Cephalic ganglia. Cephalic ganglia. 
Ventral commissure. Dorsal commissure. 

Lateral nerves. Circumcesophageal commissures. 
Dorsal ,Y 0 

0 Ventral ganglionic chain. 
The proboscis and its associated parts are compared with homo- 

logous parts in those Rhabdoccela that have a proboscis. 
RHABDOC~~LA. NEMERTINEA. 

Pouch of proboscis. 
Epithelium of proboscis. 
Internal layer of muscular in- 

External layer of muscular Walls of the sheath of pro- 

Radial muscles of muscular Muscular band. 

Vestibule of proboscis. 
Epithelium of proboscis. 
Muscular layer of proboscis. 

vestment. 

investment. boscis. 

investment. 
The essay concludes with an account of the digestive tract ; after 

the closure of the blastopore i t  is a closed sac, the cesophagus is of 
ectodermal origin, and the anus is very late in appearing. 

Nephridia of Acanthodrilus sp.*-Mr. F. E. Beddard records 
certain peculiarities in the nephridia of a new species of Acanthodrilus 
inhabiting New Zealand. In this worm as in Plutellus, described by 
M. Perrier, the nephridial orifices alternate in position from segment 
to segment ; further evidence of their being the remains of two distinct 
series, each one corresponding to a pair of setse, is afforded by the 
fact that they differ morphologically ; the nephridia associated with 
the ventral setse are furnished with a large diverticuhm near to the 
external orifice of which the glandular tube opens ; the dorsal nephridia 
are furnished with a long muscular duct and a very minute diver- 
ticulum, situated on the dorsal side of the external orifice. 

Nephridia of Microstoma 1ineare.t-Dr. 0. Zacharias describes 
the nephridia of this Planarian, which have been hitherto overlooked 
or incompletely studied. On either side of the body is a canal, which 
gives off branches converging towards the middle line and united by 
finer canaliculi, and forming a subcutaneous network which is stronger 
on the ventral than on the dorsal side. 

Fresh-water Monotids.1-Dr. G. Duplessis-Gouret records the 
occurrence of a marine form of Planarian, originally described as 8 

new genus, but now known to be a species of Nonotus (H. morgiensis) 
from the lake of Geneva. This species is nearly allied to M. relictus, 
discovered by Zacharias in a mountain lake in Silesia. The occur- 
rence of these marine forms in fresh water points to the fact that they 
are the remnants of a marine fauna gradually destroyed by the cutting- 

* Zool. Anzeig., viii. (1885) pp. 289-90. 
t Ibid., pp. 316-21, $ Ibid., pp. 291-3. 
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off of portions of the sea, which subsequently became fresh water ; 
parallel instances are Mysis relicta of the Scandinavian lakes, and 
Sphaeroma fossarum in Italy. 

Action of Sodium Chloride on Cercarize.*-M. E. Perroncito has 
conducted a number of experiments upon the vitality of Cercariae and 
encysted larva: from Lymnaea palustris; he discovered that a solution 
of salt of even *65 per cent. was sufficient to destroy these creatures, 
though the time necessary to effect their destruction was naturally 
longer in proportion to the weakness of the solution ; desiccation was 
also absolutely fatal. These facts are clearly of importance, not 
merely from a scientific but from an economical point of view. Simple 
drainage, combined with the use of salt, is sufficient to free pasturage 
from the larval parasites. 

Mew Species of Myzostoma.t-Prof. L. v. Graff describes a new 
species of Myzostoma (M.  cirripedium) found attached to Metacrinus 
rotundus. Its external form resembles that of M. Wyville-l’homsoni 
Graff. 

Pelagic and Fresh-water Rotatoria.1-Dr. 0. E. Imhof records 
the presence of several marine rotifers from the deep waters of the 
Swiss lakes. I n  an earlier communication Anuraea spinosa and A. longi- 
spina were msntioned as occurring in the deep water of lakes ; these 
have been stated by Crisp not to be new species, but severally identical 
with A. longispina Kellicott and A. cochlearis Gosse, and Zacharias 
has further confirmed this opinion that A. longispina = A. cocklearis ; 
a closer examination has convinced Imhof that the species are distinct, 
as are also A. spinosa and A. longispina. A.  tuberosa, a new form, is 
recorded from the Eibsee, in Bavaria, and A. intermedia from the 
Staffelsee. The Eonigsee is inhabited by another marine form, 
A. aeuleata var. regalis. The following marine species are also recorded 
from various lakes : Triarthra longiseta, Polyarthra platyptera, Syn- 
ch&a pectinata, Monocerca cornuta, Euchlanis sp., Motommata t i p i s ,  
Philodina aculeata, Euchlanis lynceus, Rotifer sp., Colurua caudalus. 

Echinodermata. 
Vascular System of Echin0ids.s-Dr. P. Herbert Carpenter 

discusses the answer recently given by Eochler to his criticisms on 
that author’s account of the vascular system of Eehinoids; Carpenter 
still doubts the accuracy of Prof. Perrier’s statements as to the rela- 
tion of the “ ovoid gland ” with the exterior, basing his objections on 
the theoretical ground that there should be similarity of structure 
among Echinoderms, and that the water-vascular and blood-vascular 
systems of Asterids have been shown to be fundamentally independent 
of each other; and on the practical ground that investigations by 
means of injections are not so likely to be trustworthy as those made 
on sections ; the French observers have used the former, Ludwig tho 

* Arch. Itd. de Biol., vi. (1884) pp. 154-6. 
t Tranr. Linn. SOC. Lond. (Zool.), ii. (1885) pp. 444-6 (1 fig. of il PI.), 
1 Zool. Anzeig., viii. (lS85) pp. 322-5. 
5 Quart. Jour. Mior. Sci.-Suppl., 1885, pp. 139-55. 
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latter method, and the definite statements of the German investigator 
as to the madreporic plate being in connection with the water-vascular 
system alone, have never been contradicted. The author allows that 
he has never thought of looking for the connection between the 
vascular apparatus and the ambulacral canals that has been recently 
stated to exist, by Perrier, but he more than doubts its existence. 

Ambulacra of Echinoderms.*-In a short critical note by M. E. 
Perrier on the results arrived at by Niemiec from the study of the 
ambulacra of the Echinoidea, he contends that these results are not 
in contradiction to his own, and that the general statement to the 
effect that i t  is possible to distinguish the regular from the irregular 
urchins by the form of the calcareous parts of the ambulacra remains 
true. 

Anatomy of D0rocidaris.T-M. Prouho finds that in Dorocidaris 
both the intestinal siphon and collateral vessel, which are present in 
Echinus, are wanting. The former, however, he considers may be 
represented in a rudimentary state, by a kind of groove resulting from 
a junction of the walls of the intestine along its first flexure, as this 
canal occupies exactly the place of the intestinal siphon, and is not 
met with in  Echinoderms possessing the latter organ. 

" Tag " of Cslopleurus Mai1lardi.t-Prof. P. M. Duncan describes 
the '' tag " of C'aelopleurus Maillardi Mich. The tissue on the " tag " 
mas separated and mounted. The base of the structure is a reticulate, 
perforate, and more or less broadly spiculate calcareous layer or 
layers, and the nucleated soft structures environ the hard parts. The 
surface consists of connective tissue, minute nucleated cells showing 
evidences of cilia, and extremely fine nerve-filaments. I n  three 
places this common ectodermal structure became thick and rose into 
three small bodies, each of which has a broad base and a surface of 
digitiform and sometimes ragged processes. The surface of each of 
the bodies is highly nucleated, but no trace exists of a central canal, 
and, indeed, the appearance given is that of solidity. There does not 
appear to be any connection between the bodies on the tag and the 
water-system of the ambulacra, and probably they act as respiratory 
organs by increasing the surface of the common derm. 

New Species of Metacrinus.§-Dr. P. H. Carpenter describes 
three new species of Metacrinus. M. rotundus n. sp. is distinguished 
by well-defined characters from the various types of Metacrinus 
dredged by the ' Challenger,' and like 111. Moseleyi it occupies an inter- 
mediate position between the two groups into which most species of 
the genus naturally fall-those with four radials of which the second 
is a syzygy, and those with six radials of which both the second and 
fourth are syzygies. M. sziperbus n. sp. is the largest recent Pen- 
tacrinite yet seen. M. &Yemarti n. sp. is described from a stem- 
fragment, which, however has well-defined characters. 

* Hecueil Zool. Suisse, ii. (1885) pp. 35741.  
t Comptes Rendus, c. (1885) pp. 124-6. 
Z Ann. and Mag. Nat. Hist.. xvi. (1885) pp. 88-9. 

Trans. Linn. Soc. Lond. (Zool.), ii. (1885) pp. 435-44 (3 pls.). 
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Ccelenterata. 
Adamsia palliata.*-M. Faurot has studied Adamsia palliata, 

which has been long known to have a symbiotic relation to Eupagurus 
prideauxi. Great as may be the alteration in the form of an adult 
Aclamsia its anatomical structure is morphologically the same as that 
of other Actinice, and especially of Sagartia parasitica. The defor- 
mation undergone by the animal is due to the considerable expansion 
of the foot, which affects the lowe? part of the column ; this expansion 
is so considerable in an adult animal as to bring the foot and the 
wall of the column into parallel planes for a considerable distance; 
from this it results that the true gastric canals are formed by the 
elongation of the folds in a horizontal direction. Fertilization takes 
place within the body, and a gastrula is formed ; fixation takes place 
when there is a larva with eight tentacles. The Actinia, on attaining 
a certain size on the inner edge of the shell of a Gastropod, extends 
to right and left in such a way as to follow its outer border without 
covering it in any way, and it thus excellently shelters the Pagurus. 

Porifera. 
Ccelenterate Mature of Sp0nges.t-Dr. W. Marshall defends the 

ccelenterate nature of sponges against Schultze, Sollas, and others ; he 
thinks that there is no phglogenetic connection between the Flagellata 
and the flagellate cells of sponges, but that both are adaptations. He  
discusses the characters of the radial symmetry of the Ccelenterata, 
and appears to regard it as being mostly due to their mode of life. He  
insists on the ancestors of sponges having been at least diploblastic, 
and, apparently, radially symmetrical ; they had an oral orifice and a 
gastric cavity from which the gastric canals passed off centrifugally 
to open to the exterior after passing through the ectoderm; such 
creatures are, in his judgment, true Ccelenterates. 

Circulation in Spongida.t-Nr. H. Carter makes a further con- 
tribution to this subject. I n  a former communication, from a study 
L‘ of the minute portion of Spongilla developed from a statoblast,” it 
was inferred that the water entered through the holes of the investing 
membrane to the so-called cavities of this membrane, and thence into 
the ampullaceous sacs ; during an interval of about fifteen minutes 
there is a cessation of the circulation, the tubular process of the 
vent is  retracted ; after this interval the process is  again pushed out, 
and the water passes from the ampullae through the large canals of 
thc excretory system to the vent, and so to the exterior; it  was not 
plain, however, how the carmine particles got from the cavity of the 
investing membrane through the parenchyma. In two new species, 
Geelongia vasiformis and Hircinia intertesta, which are briefly described, 
the arrangement of the fibres and excretory canals is different; in 
the former they are perpendicular to the planes of the wall, in the 

* Comptes Rendus, ci. (1885) pp. 173-4. 
t Jennisch. Zeitschr. f. Naturwiss, xviii. (1885) pp. 868-80. 
$ Ann. and Mag. Nat. Hist., xv, (1885) pp. 117-22 (1 PI.). 
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latter they are parallel to them ; hence in the former the great excre- 
tory canal runs from the subdermal cavities to the vents, while in the 
latter they run under the subdermal cavities ; the excretory canals 
are furnished with circular folds, and consist of a layer of epithelium, 
and beneath of “ ? muscular fibrille, partly longitudinal and partly 
transverse ” ; the action therefore upon the contents will be like that 
of the human intestine, and tend to drive them along the tube. 

Development of Spongilla.*-A further communication on this 
subject by Dr. A. Goette is the fourth of his series of notes on the 
development of SpongiZla ; he criticizes the result of Dr. W. Marshall 
in the following points. The gemmulae do not arise from special 
‘‘ trophophores,” but from a portion of the parenchym, together with 
the neighbouring ciliated chambers and canals ; the gemmulae do not 
consist of three layers; the cavity of the young sponge has been 
stated by Marshall to commence with a central excavation from which 
the canals grow out ; in reality it would seem that the cavities appear 
separately, and that the ciliated chambers are not outgrowths of, and 
have no relation to the rest. h’pongilla lacustris has no seasonal 
alternation of generations. 

New Fresh-water Sponge,?-Mr. E. Potts describes under the 
name of Heteromeyenia pictonensis, a new sponge from Nova Scotia ; it  
is closely allied to IT. Byderii, but differs in the characters of the 
birotulate spicules, which are as follows : 6‘ Shafts mostly smooth, 
though sometimes bearing a single spine, irregularly cylindrical, 
but rapidly widening to support the rotules, which are large, umbonate, 
nearly flat, and finely lacinulate at their margins, occasionally 
bearing spines.” 

Protozoa. 
Protozoa.$-Prof. E. Ray Lankester has a very fully illustrated 

article on the Protozoa, in the course of which he discusses a number 
of interesting points. 

With reference to the nature of the first protoplasm which was 
evolved from not-living matter, he expresses his belief that it was 
without chlorophyll, or in other words, did not possess the power of 
feeding on carbonic acid. Apart from their elaborate fructification, 
the Mycetozoa represent more closely than any other living forms 
the original ancestors of the whole organic world. ‘‘ Thus then we 
are led to entertain the paradox that though the animal is dependent 
on the plant for its food, yet the animal preceded the plant in 
evolution.” 

The Protozoon-cell-individual is then compared with the typical 
cell of animal and vegetable tissues; a nucleus is thought to be 
probably always present. 

* 2001. Anzeig., viii. (1885) pp. 377-80. 
t Ann. and Mag. Nat. Hist., xv. (1885) pp. 425-6. 
f Enqcl. Brit., vol. xix. (1885) pp. 830-6 
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The following classification is adopted :- 

PROTOZOA. 
Sections. Grade A. Gymnomyxa. 

Proteans I. . . Class I. Proteomyxa. Vampyrella, Protmyxa. 
Plasmodiata .. .. ,, 11. Mycetnzoa. E m y c e h o a  of Zopf. 
Lobosa.. .. ., .. 111. Ldbosa. Ammba. Arcella. 

,, IV. Labyrinthulitlea. LabyrintAula, Chlamydomyxa. 
,, V. Heliozoa. Actinophrys. 
,, VI. Rcticularia. Gromin, GZohigerin,r. 
,, VII. Radiolaria. TJkalassicolla, Acanthometra. 

Filom ,. .. .. 

Grade B. Corticata. 
Lipostoma . . . . ,, I .  Bporozoa. Greqarina, Coccidium. 

Stomatophora . . ,, IV. Rhynchoflagellata. NoctzZucu. 

,, 11. F1,Igellata. Monos, Euglena, Volvox. 
,, 111. Dinoflagellata. Prorocentrum, Ceratium. 

,, V. Ciliata. Vort/celln, Stentoy. i ,, VI. Acinetaria. Acineta, Dendrosoma. 

Chemical Composition of Zoocytium of Ophrydium versatile.* 
Dr W. D. Halliburton has investigated the chemical nature of the 
jelly, mucilaginous investing matrix, or zoocytium which is exuded 
by the colonial ciliated protozoon 0. uersatile. The lumps of jelly 
were about an inch in diameter, firm, colourless, and transparent. On 
the surface were green patches due to  chlorophyll. 

The substance resembles vegetable cellulose in its general pro- 
perties, and only differs by being less easily converted into sugar ; 
herein i t  resembles tunicin, or the subfitance of which the test of the 
Tunicata is formed. Dr. Halliburton directs attention to the fact that 
we have here an animal in which chlorophyll and cellulose coexist. 

Freia Ampulla 0. F. Mull., the Flask-animalcule. ?-Prof. I(. 
Mobius, after a description of the infusorian, says that in many capsules 
there is, at the side of the hind-body of a perfectly developed in- 
dividual, a young animal without funnel-lobes, nearly uniformly 
rounded off anteriorly and posteriorly, and produced by fission from 
the body of the parent animal. This, when it is still connected with 
its parent only by a slender cord, stretches the fore part of the body 
out of the capsule, tears itself free, and swims away, carried along by fine 
cilia which cover the whole body in close longitudinal series. At the 
anterior extremity rudiments of pectinella already show themselves, 
and a slight notch is the beginning of the formation of the funnel- 
lobes. After the young animal has swum about freely for a tirne, it 
attaches itself to some firm support and secretes the material of the 
capsule as a transparent mass, thicker behind than before, where it is 
not yet turned out as in mature individuals. 

Anoplophrya circu1ans.f-A new parasitic infusorian allied 
to Opalina is described under the above name, by Prof. E. G. Balbiani, 

* Quart Journ. Micr. Sci., xxv. (1885) pp. 445-7. 
t Schriften Naturw. Ver. Schleswig-Holstein, vi. (1885). See Ann. aud 

1 Rccuell Zool. Suisse, ii. (1885) pp. 277-305 (1 ~ 1 . ) .  
Mag. Nat. Hist., xvi. (1885) pp. 154-5. 
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from the blood of Asellus aguaticus; it is the first example of 
a ciliated infusorian living in the blood of its host, and circulating 
with the blood. The parasite does not, however, spend its entire 
existence within the body of i t s  host ; in the water containing Aselli 
infected with the parasite, a number of infusoria were observed which 
appeared to be identical with the individuals contained in the blood 
of their host ; the liberation of these is certainly due on occasions to 
the rupture of the terminal portion of the antennie, and possibly 
always so ; these organs being long and delicate are more liable to 
such fractures than any other part of the body ; it  is interesting to 
note that the parasites make use of an accidental lesion as a natural 
way to leave the body of their host. The majority of the thus liberated 
parasites die, but a good many survive ; these become encysted on a 
filament of Conferua or similar locality ; even the body of an Asellus is 
occasionally fixed upon. It is not, however, certain how the parasites 
regain the body of their host. 

M. A. Schneider also describes" this infusorian, more especially 
in regard to its method of reproduction. 

Conjugation takes place between the small ovoid individuals 
which, instead of simply coupling, unite by temporary fusion of the 
protoplasm. Before this fusion or at the moment that it takes place, 
the nucleus and nucleolus, with which each is provided, undergo 
modifications. The nucleus of the one elongates and extends for half 
its length into the protoplasm of the other, which in its turn also 
sends a portion of its nuclcus to its neighbonr. The two nuclei form, 
a t  this moment, two parallel transverse bands, proceeding without 
solution of continuity from the centre of one individual to that of the 
other. The nucleoli are divided, and each individual has four. The 
author is unable to say whcther any exchange of these nucleoli takes 
place. At the close of the conjugation each individual has six 
globules, two large and four small : the former representing two 
halves of the nucleus, of different origin ; the latter are the nucleoli. 
The  two large globules amalgamate and constitute the new nucleus, 
and one of the small ones persists as nucleolus ; the other three are 
reabsorbed. 

New Vorticel1a.t-Dr. A. C. Stokes describes a new species of 
Vorticella found in the cedar swamps of New Jersey. V. limnetis 
n. sp. is remarkable for the peculiar twisted appearance of the sheath 
of the pedicle, a characteristic which it has in common with V. octava 
Stokes; but apart from its smooth cuticular surface, it is easily dis- 
tinguished from that species by the much smaller body, and the 
greater abundance of the spirals and the consequent shortness of their 
curves. 

Difflugia cratera. $- Several species of animals belonging to 
marine genera have lately been discovered in the deep waters of 
certain fresh-water lakes in Switzerland. Among Infusoria, Tintin- 

* Comptes Rendus, c. (1885) pp. 1552-3. 
t The Microscope, v. (1885) pp. 145-6 (1 fig.). 
1 Zool. Anzeig., viii. (1885) pp. 293-4. 
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nidium JEuviatile and T. semiciliatuna and Tintinnus subulatus arc at 
present the only examples known of such a change of habitat-no 
doubt produced by geological changes. Dr. 0. E. Imhof records a 
fourth Tintinnodea from the lake of Zurich, which is apparently 
identical with Leidy’s Di$ugia cratera, and which he names Codonella 
cratera. 

New Type of Sarcosporidia.*-M. R. Blanchard has found in a 
Macropus peraicillatus small white spots in the large intestine ; these 
were seen to be cysts, each of which was bounded by a delicate 
membrane, the rupture of which allowed the escape of reniform cor- 
puscles, altogether similar to what are ordinarily called psorosperms ; 
they are granular, and often have at their ends a bright spot, but no 
nucleus could be detected. The author does not doubt that they are 
the equivalents of the falciform corpuscles of coccidia, and like them 
thcy exhibit ameboid movements. The numerous vesicles found in 
the cysts of the Sarcosporidia correspond, therefore, to the spores or 
pseudonavicellae of coccidia, and they appear to be most nearly like 
those of Klossia, from which they differ only in secondary points, such 
as size and habitat. The smallest spores were found in the centre, 
and the largest at the periphery of the cyst, and the lattcr were found 
to be the more mature ; they are from 9 * 8 to 12 p long and 4 to 5 - 5 
p broad. 

BOTANY. 
A. GENERAL, including the Anatomy and Physiology 

of the Phanerogamia. 
a. Anat0my.t 

Protoplasm in the Intercellular Spaces.1--From an examination 
of over 100 different species of plants, Prof. E. Russow concludes 
that air-containing intercellular spaces of schizogenous origin arc 
always closed by a thin layer of protoplasm which can be revealed by 
treatment with iodine and sulphuric acid. He bclieves it must have 
some important function, perhaps for the absorption and condensa- 
tion of certain gases in the intercellular spaces. He shows also that 
Schaarschmidt’s statement § of the occasional presence of chlorophyll- 
grains in the intercellular spaces rests on erroneous observation. 

Forms of Cells.II-Prof. J. 0. Hennum has made a series of ex- 
periments on the forms resulting when balls of moist clay are rolled 

* Comptes Rendns, c. (1885) pp. 1599-1601. 
t This subdivision contains (1) Cell-structure and Protoplasm (including tho 

Nucleus and Cell-division) ; (2) Other Cell-contents (iucluding the Cell-sap and 
Chlorophyll); (3) Secretions; (4) Structure of l’issnos; and (5) Structure of 
Organs. 

1 SB. Dorpat. Naturf. Gesell., vii. (1884) 15 pp. See Bot. Contralbl, xxii. 
(1885) p. 15. 

5 See this Journal, ante, p 84. 
(1 Arch. Math. og Naturvid., Kristiania, ix. (1884) pp. 301-404 (7 pls.). Sec 

Biol. Centralbl., ix. (1885) p. 199. 

Cf. this Journal, iv. (1884) p. 404. 


